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ABSTRACT

Reported in one document are the highlights of the
‘flndlngs ‘of three stuaies funded by the National Science Foundation
'to assess needs and practices in pre-college science, mathematics and
social studies in the nation's schools. :One study involved a
questionnaire survey of state, #kistrict; and local school personnel.
Highlights of these data are presented. A second study focused on 11
‘in-depth case studies in selected U.S. school systems and the
-executive summary of these case studies is included 'in this document.
The third' study was an extensive literature survey in science,
mathematics and social studies. The executive summaries for each
discipline are included here. In addition to this 1§£9rmatlon,
procedures for obtaining complete copies of each study are given for
those readers wishing more data. (PEB)
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This document is one 3 seven as Tisted below. They are
reports of three complementary studies of the status
Bf pre-college science, mathematics, and socjal science
education. . )
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FOREWORD

There can be no question about it: The two decades of activity in
science and mathematics education that began in the mid-fifties are
unique in the annals of American education. Under the leadership of
the National Science Foundation scientists and educators were
mobilized in an unprecendented effort to strengthen science and
mathematics learning from elementary school through the post-doctorate.

But what was the lasting outcome? After 20 years of trying to
improve instruction in mathematics and in the natural and social

" sciences, what is the situation today? Thissquestion, particularly as
applied to elementary and secondary school education, is of interest
to. the Foundation, to the Ndational Science Board, to Congress, to all

~ of the thousands of teachers and scientists who part1c1pated in the
reform effort in one way or another, and to education policy makers
It is a question that deserves an answer.

By way of an answer, the NSF decided to try to find out just what the
current s{gtus is with regard to pre-college science education. After
careful thought and considerable external advice, three different kinds
of studies were commissioned: a national survey, a series of case
studies, and a thorough literatureyeview. This present document _
contains summaries .of the three studies, along with an overview. The
full reports are presented in six additional documents.

These studies are part of a continuing review of the National Science
Foundation's role in pre-college science, mathematics, and social

studies education. We hope they will be of value to all those interested

in the education of the nation's youth as well as tp the National Science

~ Foundation. ;
\ '
F. James Rutherford =
Assistant Director for Science Educat1on
National Science Feundation
Mashington, D.C. 20550
July 1978 -
B
\ \
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. THE.STATUS OF PRE- COLLEGE :
SCIENCE, MATHEMATICS,” AND SOCIAL STUDIES EDUCATION

AN OVERVIEW

- ’ ‘ Linda Ing1son
National Science Foundation

In response to a variety of concerns from within and without the NSF,
the Science Education Directorate initiated a major effort aimed at:
re-examining the Foundation's role in sc¢ience education at the elementary
and secondary school 1evéls A significant aspect of this re-examination
was an effort aimed a assess1ng néeds aqd practices in pre-college
sc1ence, mathematic nd soc1a1 stud1es in the natton's schools.

i
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A three-way approach the problem of assessing the status of science
education was chosen. The three components of the overall study included :
an extensive Titerature rev1ew, a national survey of educat1ona1 practitioners,
and a series of in-depth case studies of educationa® programs and institutions.

The first study contributing to the three-way thrust in assessing
pre-college practices and needs, was a nationally representative

survey of angz;t1oners Dr. Iris Weiss of Research Tr1ang1e Inst1tute
directed 'th vey effort. The approach utilized was to question -
staté, d1str1ct, and -1ocal school perSQQnel regarding such jtopics

as curr1cu1um usage, course offer1ngs, nrollments, and classroom
practices. Superintendents, supervisors, principals and teachers
contributed to. the data base for this study. The survey findings

are reported in one document, while- the raw data will be available

on computer tape with an accompany1ng user's manua]

* Report of the 1977 Nat1ona1 Survey of Science, Mathematics,
and Social Studies Education SE 78-72. Now available from the
u.s. Government Pr1nt1ng Off1ce, Stock Number 038-000-~00364-0,
$6.50. '

"

.. Data tape and User's Manua] for the 1977 National Survey of
Science, Mathemat1cs, and Social Studies Education. Will ‘be
ava11ab1e from the- Nat1ona1 Techn1ca1 Informat1on Service in

late sumier, 1978.° " . N

el

The second study contributing—to-the overall needsfassessment effort .
involved a number of in-depwh case studies. Dr. Robert Stake and Dr.

Jack Easley of the University of I11inois co-directed this effort.

The approach ‘taken was to cofduct 1] simultaneous in-depth case studies

in selected school systems ifPthe U.S. Case study findings were then Cross-
checked by means of a nationall survey. The findings from this study are’
available in two volumes. ' :

4
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*Volume 1: Case Studies in Science Edu¢ation. The Case

Reports. SE 78-74 1. Available from the U.S. Government .
Printing i{fice, Stock Number 038-000—0377:1; $7)25.

S ‘*Volume IIy Case Studies in Science Education. Design, »
Overview and General Findings. SE 78-74 II. Available v
from the U.S. Government Printing. 0ff1ce, Stock Number

: . 038-000-003763, $6.50.

: -*

The purpose of the third study, the literature review, was to search -
out and summarize the available pub11shed and unpublished Titerature
on existing practices in schools and\in teacher education and to
identify existing needs assessment eflgrts for pre-college science,
mathematics, and social ptudies. The review study was contracted
to Ohio Sqéff Un1vers1ty nder the direction of Dr. Stanley He]geson,

*Volume I: The Status of Pre-College Science, Mathematics, and #
Social Science Education: 1955-1975.° Sc1ence Education.

SE 78-73 I.. Now available from the U.S. Government Pr1nt1ng
Office, Stotk. Number (38-000-00362-3, $4.25. -

*Volume II: The Status of Pre-College Science, Mathematics,

and Social Science Education: 1955-1975. Mathematics Education.
SE-78-73 II. Now available from the U.S. Government Printing
Office, Stock Number 038-000-00371-2, $4.50. .

*Volume III: The Status of Pre-College Science, Mathematics, and
Social Science Education: 1955-1975. Social Science Education.
SE 78-73 III. Now available from the U.S. Government Printing
Office, Stock- Numbe', 038-000-00363-1, $6.25- -y

Generalized Interpretations of the
F1nd1ngs vf. the Three Pre-College

Status Studies

™ ;

As in any major research effort of- this kind, the implications of the

full set of findings and conclusion~ are difficult to summarize succinctly.
However, to be useful, the data mu. bq reduced and generalized. There=
,fore, this volume contains the execut1ve summaries of each of the studies
which were prepared by the authorsﬁcontractors

Further, in order to foster examination and interpretation of the f1nd1ngs
of the status studies from the po1nt of view of the practitioners or ¢
other users of this data, the NSF has sponsored the development of
interpretive documents from eight organizations representing substantial-
groups of potential consumers of this information. The organizations

Y
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developing documents are: )

National Congress of Parents and Teachers
American Association of School Administrators
National Council for the Social Studies . )
National Science Teachers Association
National Academy of Science ,

. American Association for the Advancement of Science
National Council of Teachers of Mathematics
Association for Supervision and Curriculum Development

?he reports frem each organization will be compiled in a single volume
which will be available from the U.S. Government Printing,0ffice in the
early spring of 1979. The title of this document will be:

Interpretations of the 1977 Status Study of Science, Mathematics,
.‘Education and Social Studies. B
It is suggested that the Government Printing Office is the best source
for printed copies. These can be ordered by title only, but inclusion
of stock number and price .is helpful. The address is: )
‘ ~ {

U.S: Government .Printing Office

Washington, D.C. 20402

These, documents are also available in printed or microfiche form from:
.ERICvDocument Reproduction Service (ERIC)
P. 0. Box 190
Arlington, Virginia _ 22210 ‘
National Technié;H Information Service (NTIS)

U.S. Department of Commerce , ’
Springfield, Virginia 221%1 . *
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fhe material in this report is based upon work supported by the National
Science Foundation under Contract No. C76198485 Any opinions, findings,

and conclusions or recommendations expressed :jn-this pub1ication are
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PART I: INTRODUCTION

The 1977 National Survey of Science, Mathematlcs, and Social
Studles Education was counducted by the "Research Trlangle Institute
A(RTI) under contract to the Nat1ona1 Science Foundation (NSF) A
I national sample of teachers, principals, superxntendents and local
district supervisors received survey questipnnaires, as did all stateiA
superv1sors of sc1ence, mathematlcs, and social studles in each of the

- 50 states and the Dlstr1Cb of Columbia. ‘ : " v
The sample de51gn, instrument development, data collection, file

preparation, and -analysis prqcedures} are, described>'brief1y in the
remainder of Part-I; highlightS'of'the'survey fesults are presented in |

Part II. S o /

A. Sample Design

- This survey EEiLized a qational probability sample of districts,
.schools, and teachers. The sample was designed so that every superin-
tendent'and'principel and every teacher and superv1sor of science;
mathematics, and social studies in grades K-12 in the United States had
a chance of being selected. All publlc, Cabhollc, and private schools
in the country were included in the target population. This design
egsured that national estimates of curriculum usage' and classroom
practices could be made from the sample data. : -

' The samples were selected using a multistage stratified cluster
design. First, approximately 400 public school districts were selected -
from 102 different geographic areas across the country. Next, schools *
within these districts were selected to provide a total of approxi-
mately 400 schools at each of four grade levels: K~3, 4~6, 7-9, and
10-12.! Finally, teachers within each sample school were selected from
a list provided by the principal. Three teachers were selected from

each K-3 and 4-6 sample school--one to answer. questions about science

1 A school was eligible for select.gn if it contained at least onme of
the grades in the specified grade rang Thus, for example, a K-6 school
could have been selected either for the K-3 sample, the 4-6 sample, or
both.

e
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instructidn, one - 4bout mathematics instruction, and one about social
v , . ..
studies instructiom. Six teachers--two in each subject--were selected :

_ from each 7-9 and 10-12 sample schookf

. ' B. Instrument Develqpment

v

The National Sc1ence Fouudataon had. deflned thé areas of 1nterest

. S
& for this survey to -include course offerlngs currlculunr usage, and
classroom practices in science, mathgmatlcs, and soc1al studies.

Sbecifically, NSF posed the following' questions:

. i ) . ‘
1. What science courses are currently offered in schools??

2. What local and state guidelines exist for the specifica-
tion of minimal science experiences for students?

3. What texts, laboratory manuals, curriculum kits, modules,
etc., are being used in science classrooms?

4. What share of the market is held by specific textbooks at
"the various grade levels and subject areas?

5. What regional patterns of curriculum usage are evident?
_What patterns exist with respect to urbam, suburban,
rural, and other geographic variables?

6. What "hands-on" materials, such as- laboratory or activity
centered materials, are being used? What is the extent
and frequency of -their use by grade level and subject
matter? .

« 7. What audio-visual materials (films, filmstrips/loops,
models) are used? What is the extent, frequency and
nature of their use by grade level and subject matter?

¢ 8. By grade level, how much time (in comparison with other
subjects) is spent on teaching science?

9. What is the role of the science teacher in working with
students? How has this role’ changed jin the past 15
years? What commonalities exist in the teaching styles/
strategies/practices of science teachers throughout the
United States?

'10. What' are the roles of science supervisory specialists at

the local district and state levels? How are they
selected? What are their quallflcatlons7

cw

1 The National Science Foundation defines science to include the
natural sciences, social sciences, and mathematics.

2 ~
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ERIC

Aruitoxt provided by Eic:

11. How have science teachers throughout the United States
been influenced in their use of materials by Federally-
supported in-service training efforts in science?

An initial review of the research literature was conducted to
locate previous studies in these areas and to/identify important vari-
ables.v A preliminary ;et of research questions and data sources was
developed, submitted to NSF, and revised based on NSF feedback. Pre-
liminary drafts of questionnaires were prebared using items which could
be used to answer the research questions. Most of the items _were
developed specifically for this study, but some were adapted from items
appearing in earlier studies.

The preliminary drafts of the questionnaires were reviewed by NSF

d bv 18 consultants with expertise in science, mathematics, and
social studies education. They were also reviewed by representatives
of a number of professional organizations including the following: the
American Association for the Advancement of Science; the American

Psychological Association; the Social Studies Education Consortium; the

Educational Products Information Exchange; and the natignal associa-

tions of both state supervisors and local district supervisors of
science, mathematics and social studies education. The questionnaires

were revised based on feedback from the various reviewers; they were

~ then approved by the Committee on Evaluation\and Information Systems

(CEIS) of the Council of Chief State School Officers and by the Office
of Management and Budget (OMB).
The final versions of the questionnaires included the following

topics:

State Supervisor: time spent on various supervision/cooraination

" activities; sources of information; attendance -at NSF-sponsored
workshops; dissemination of federally-funded curriculum materials;
requirements for high school graduation; and problems affecting

instruction in their states. -

District Curriculum: job responsibilities; professional member-
ships and activities; sources of informétion; district guidelines;
use of standardized tests; textbock selection; use of federally-
funded curriculum materials; and problems affecting instruction in

their district.
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Aruitoxt provided by Eic:

Superintendent: background information such as district enroll-

ment, type of community, per pupil .expenditure, funding sources,
number of teachers, and number of district supervisors; and

opinions about federal support for curriculum development.

Principal: school enrollment; type of ceﬁmunity; pr}ncipals'
qualifications for supervising science, S;thematics and social
studies instruction; sources of information; attendance at NSF-
sponsofed activities; school facilities, equipment, and supplies;
textbook selection; problems affecting instruction in their
school; use of federally-funded curriculum materials; and course
offerings and enrollments in science, mathematics, and social

studies.

Teacher: number of yeats teaching; sources of information; needs
for assistance; time spent in instruction; teaching, techniques;
use of audiovisual materials; use of federally-funded curriculum
materials; attendance at NSF-sponsored activities; and problems
affecting instruction in their school. .

-

C. Data Collection

The Chief State School Officers in the states with sample schools
were asked for permission to contact sample districts in their states.
District superintendents were\subsequently contacted, and after they
had granted permission, questionnaires were mailed to teachers, princi-
pals, and local district supervisors. In districts with no district
supervisors in one or more subject areas, the superintendent was asked
to designate a person to answer questions about district programs.

. Follow~up activities used to increase the rggg;nse rates included
the use of Thank-You/Reminder postcards, a second questionnaire mail-
out, mailgrams, and phone calls. The resulting response rates were 90
percent for. state supervisors, 73 percent for superintendents, 72
percent for district supervisors, B84 percent for principals, and 76

percent for teachers.

'
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Aruitoxt provided by Eic:

U. rlile rreparaclion ana Analysis

Completed questionnaires were edited manually and code tOAresolve
multiple responses (for example, when a teacher said 50- 60 inutes were
typically spent on mathematics instructid the averageryalne of 55
minutes was used) and to assign numeric va?&es to open-ended responses:

(for example, each different textbook which was.written'iﬁﬂwas assigned

a code number). The data were then transformed to £ ’hiné-readable

form using programmable terminals, and a number of: Echlne ed1t1ng
¥

checks were performed Responses wh1ch were outs1dévjhe acceptable

lesson exceeded the number of minutes in the school

Y
t

The final step in file preparation was the add1t10n of sampling

weights to the file. The weight assigned to each sample member was the
inverse of the probability of be1ng selected into: ‘the sample, thése
weights were then adjusted for nonresponse of - sample members. All
results of the survey were calculated using welghted data.

It should be emphasized that these data, as 1n all surveys, are
based on the self report of respondents. For Jexample, the average
number of minutes spent on{1nstruct1on in a subjeot was determined not
by actual classroom observations but from teacherg' estimates of time
spent. In addition,'the results of any sample survey, as opposed to a
census of the entire population, are subject to sampling variability;
it is expected that the results would not be exactly the same if a
second random sample were drawn. For thesevreasons, the reader should
exercise caution in interpreting these survey results, particul*rly in

cases where the reported differences between groups are small.
PART II: RESULTS

A. Federally-Funded Curriculum Materials

1. Attendance at NSF-Sponsored Institutes, Conferences, and

Workshops .
Since 1955 the National Science Fbundation has sponsored‘a

variety of workshops, institutes, and conferénces to increase the
subject matter competency of science, mathematics, and social science

¢
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- materials. Singe it. is likely that many of the people who participated
‘in these activities are no longer teaching, NSF records could not be
used to determine the percentage of current teachers in these subject
areas who have been reached by these activities. Therefore, sample
members in this survey were asked if they had' attended one ‘or more
N%F-spo'nsored. activities and, if so, the ~particular types they had
attended. | ‘ o
Figure 1 shows the peréentages of current teachers who have
- ,attended one or more NSF-spénsored workshops, cohferences, or insti-
tutes. Note that many more science and mathematics teachers than

social studies teachers have participated in these activities. Also,

70
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FIGURE 1: TEACHER ATTENDANCE AT NSF-SPONSORED INSTITUTES, WORKSHOPS,
' AND CONFERENCES




the level of partici'Ltion generally increases with increasing grade
level, with more than %ne-third of all hixhtschool mathematics teachers
and almost half of 81¥{h18h school:science teachers having part1c1pated

Institutes, both offexed prior to 1974 only, serVed the largest numbers

in at least one suci@act1v1ty NSF Summer Inst1tutes and In-Service
of teachers. The pe centages ‘attending NSF activities since 1974 are
lower because relat&vely few .teachers have had the opportunity to

participate in these bct1v1t1es in the last several years.
5

2. Use of Fedﬁrally Funded Curriculum Materials

In addltioﬁ to its teacher education activities, the National

Science Foundation fhas supported the development of K-12 science,
.. ) i A

mathematics, and social science curricula for more than 20 years,
beginning with the work of the Physical Science Study Committee (PSSC)
in 1956. A major purpose of this national survey was to determine the
current extent of use\bf the NSF-sponsored cqrticulum materials as well
%f‘use of other materials developed with federal funds. As can be seen
in Figure 2, by far the most extensive usage of federally-fumnded cur-~
riculum haterials is in sciencg, in grades 7-12{ a total of 60 percent
of/ the districts are using one or more of these materials, with 41
percent using more than ome. At the K-6 level, approximately oné-th}rd

of the districts are using one or more of ' the science curriculum
materials. In socialfstudies, the figures are 25 percent for grades
K-6 and 24 percent for 7-12; an& in mathematics fewer than 10 percent:
of the districts are using any of the federally funded curriculum
materials.

The most commonly used of the federally-funded science and social
studies materials are shown in Table 1. At both the K-6 and 7-12 grade
levels, none of the federally-funded mathematics curriculum materials
is used in as many as 5 percent of the districts. However, these
figures ate misleading. As was intended when these materials were
developed, a npumber of the '"innovations'" have been incorporated into

other c¢ommercially available textbooks which are being used in many

districts \h
Figure'é shows the percent of teachers in each subject and grade
range who are using at least ‘one of the federally-funded 'curriculum

materials. Note that the percent of teachers using these materials

-
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Table 1

FEDERALLY-DEVELOPED CURRICULUM MATERIALS BEING USED BY
MORE THAN 5 PERCENT OF SCHOOL DISTRICTS

" N ' :

- , Percent of Districts

‘Curriculum Materials _ Using Materials
K-6 Science -
1. Elementary Science Study (ESS) 15
2. Science--A Process Approach (SA%A) 9
3. Sc1ence Currqulum Improvement Study (SCIS) 8
. § . -
7-12 Science . - .
1., Introductory P{ysical Science (IPS) ' 25
) 2.\\B101031ca1 Science: An Ecological Approach '
(BSCS Green) - 19
3. Biological Science: An’'Inquiry Into Life
(BSCS Yellow) - 16
4. Chemical Education Materials Study (CHEMStudy) 15
5. Probing the Natural World--Intermediate Science .
{ Curriculum Study. (ISCS) . 12
6. Project Physics Cgurse (Harvard) 12
7. Physical Séienc%tudy Committee Physics (PSSC) 11
8. Investigating th& Earth--Earth Science Curriculum
Project (ESCP) S | 10
9. Biological Stience: Molecules to Man (BSCS Blue) 8
10. Individualized Science Instructional System (ISIS) 7
11. Biological Science: Patterns and Processes 6

K-6 Social Studies

1. Elemenﬁary Social Science Education Program
Laboratory Units (SRA) 12
2. Our Working World 8

7-12 §ocial Studies

1. American Political Behavior 12
2. Carnegie~Mellon-86cial ‘Studies Curriculum Project
(Holt Social Studies Curr1cu1um) 10
%?’ Soc1olog1¢al Resources for “the Social Studied (SRSS) 1
L)
Ve
) 9
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FIGURE 3: PERCENT OF TEACHERS USING ONE OR MORE OF THE FEDERALLY
FUNDED CURRICULUM MATERIALS ,

tends to increase with increasing grade range. In fact, slightly more
than half of all grade 10-12 science teachers were using one or more of
the federally-funded science curriculum matenals during the 1976-77

school year.

3. Superintendents’' Opinions About Federal Support for Curriculum
. elopment .

Superintendgnts were asked to indicate if they agree or
disagree with each of a number of statements abol%t federal support for
curriculum development. While 58 percent of superintendents agree that
federal support for curriculum development and diésemination has im-
proved the quality of curriculum alternatives available to schools,
only 27 percent believe that these efforts have greatly improved the
quality of@lassro‘om instruction. M/ost' superi’,n\tendents (66 percent)
believe that continued federal support for curriculum development
during the next 10 years is necessary, with 77 percent feeling that NSF
should continue to ‘help t.fachers learn to implement NSF- funded cur-
ricula, and 55 percent believing that the federal government should

direct more attention toward disseminating the new curricula.

2

10




One frequeﬂtly heard comment about féderal support for curriculum
development has- been that it tends to create a nationally un;'}form
‘curriculum; superinténdents were about equally divided on this i(ssue.
Another area of frequent disagreement is whether or not federally-
funded curriculum projects should'deal with controversi;ai topics; 34
percent of superintendents believe that they should not, while 60

percent believe they should, and 6 percent did not answer the question.

B. Science, Mathematics, and Social S‘tudies‘ Teache‘( ?

The average sciénce, mathematics, and social studies teacher has
been teaching for approximately 12 years; in general® differences among
the subjects and grade ranges are quite small. Figure 4 shows the
breakdown by sex of teachers in each of the four grade ranges. The
results are consistent with the findirfgs of a number of other studies:.
ve;'y few K-3 teachers are male, but most high school s'cience, mathema-

* tics, and social studies teachers are male.

79 L f 10-12

D FEMALE
A D MALE

FIGURE 4: PERCENT dF MALE AND FEMALE SCIENCE, MATHEMATICS, AND}
S SOCIAL STUBIES TEACHERS, BY GRADE RANGE
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Most elementary school teachers teach in self-contained class-~
rooms, that is, the teacher is responsible for instruction in all
academic subjects. There is evidence, however, at the feachers do
not feel é&qually prepared to teaéh all of these subjects. As shown in
Figure 5, nearly two-thirds of all elementary teachers feel verg‘well
qualified to teach readinfnwhile only 22 percent feel very well quali-
fied to teagh science. Similarly, at the other end of the scale, 16
percegﬁ of/ elementary teachers feel 'not well qualified" to teach

/ -

scieice “'compared to 6 percent or fewer in each of the other three
sub%.fg&;reas.

It is interesting to note that elementary teachers' perceptions
about theif qualifications for teaching the various subjects are con-
sistent wis; the amount of time that is generally spent in instruction
in these a eas. Teachers in self-cqntained classes reported spendiqg
the most time on reading and the next largest amount of time on mathe-
matics instruction. The emphasis on "the basics" apparently leaves
very little time for instruction in science and social studies. As can
’Be seen in Figure 6, students in grades K-3 spend an average of only
about 20 minutes each day on science and on social studies. .Note that
the difference between the amount of time spent on reading and that
spent on Sther subjects decreases from K-3 to 4-6.

More than half of all school districts in the country, espégially
small districts and those in rural areas, have no persons responsible
for district-wide supervision or coordination. And, as shown in
Figure 7, while approximately 75-*percent of schools with grades 10-12

have science,'mathematics, andgpsocial studies department chairménJ more

ﬂ\i?ah half of all elementary and junior high schools do not. FArther-

more, while 90 percent or more of elementary school principals feel
"adequate1Y.qualified” or "very well qualified" to supervise instruc-
tion in reading, mathemgtics} and social studies, almost 20 percent
feel "not well qualified" for science supervision. Thus, the element-
ary school teacher who feels inadequately prepared to teach science
(and 1 out of 6 feels this way) may not be able to get help)from the
principal; and is unlikely to have~a science department chairman or a

district science supervisor to turn to for help.

-
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The perception that one is inadequately qualifjed for tqaéhing
certain subjects is not limited to elementary school teachers. Secon~
dary teachers were asked to indicate if they are teéchi;ng any courses
that they do not feel adequately qualified to teach, and if so, to
specify the courses. Approximately 12 percent of the science, mathema-
tics, and social’ studies teachers spécified one oY more courses.
Interestingly, the vast majority of these teachers listed course; in
their sample subject area; for example, most of the acienceltgachets
who indicated they are 4inadequately quéﬂfiéd to teach one ozf more
courses were referring to courses within science. The problem of
A Y teachiné "out of field" is apbarently’a'greater problem within each

major discipline than across disciplines.
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‘ Teézhets weié‘asked to indicate specific areas in which théy would
like assistance from a®subject matter resource person but receive
little or none, those areas in which they are already receiving adequate

- assistance, and those in wh1qr they usually do not need assistance from
a subJect matter g ource person. More than 75 perceq} of all science,
mathematics, and f¢ial studies teachers indicated they do noE usually

™~ need assistance in lesson planning, actually teachlng lessons, and
maintaining discipline.. K;Ea; in which:a 51zab1e number of teachers
would like ‘additiomal ass1stancei4nc1udevobtaining information about
instructional mgﬁ%rials, learniné new peaching methods, impléﬁenting
‘the -discovery/inquiry approach, and using manipulative or hands-on
& materials. ' : T '
Teachers were also given a list of possible sources of information
about new developments in educat;oﬁuand were asked to rate the ut111ty
of each. The results showed that dany sc1ence, mdthematics, and social
‘ studies teachers rely on other teachers for information; approximately
half of them rate this source '"very useful" while moste of the o@ﬁérs
consider teachers 'somewhat useful." Other particularly valuable
sources of information for teachers ‘include: journals and other pro-
" fessional pub;gcations, especially for teachers in the higher grad;;?\
college courses; and for elementary teachers, local in-service programs.
Principals, local subject specialists, federally sponsored workshops,
meétings of professional organigations, and publishers aﬁd sales repre-
sentatives are also considered useful sources of information by quite a
few teachers, while the majority of teachers rated teacher union meet-
ings and state depértment personnel as "not useful."

\ | | ~

\

C.  Instructional Materials &nd Techniques

The téxtﬁbok continues to play a central role in science, mathe a-
tics, and socfial-studies classes. With the exception of K-3 science
and social sAudles, virtually all science, mathematics, and social
studies classes use published textboqks or programs.! While most

classes use a single textbook or program, approximately one-third use

¢ A .
Approximately one-third of K-3 science and social studies classes
use no published textbook or program.

1
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multiple textb®oks. ~In most districts, teacher committees and indi-
vidual teachers are heavily involved in selecting the textbooks to be
usedr In many cases principals, superintendents and district-wide
supervisors are also involved in these decisions. 'Very few districts
involve students, parents or school ‘board members to any great extent
in the textbook selection process.

Lecture and discussion are _the predominant techniques used in
science, mathematics, and social studies classés. Discdssion occurs
"just about daily" in half or more of these classes. Approximately
two~thirds‘of the classes in each subject have lecture once a week or

“more, with many of these having lectures "just about daily."
~ Science and social studies classes are generally more likely than
mathematics classes to use alternative activities such as library work,
student projects, field'trips, and guest speakers. Similarly, films,
filmstrips, film loops, slides, tapes, and records are more frequently
used in science and social studies classes than in mathematics classes.
On the other hand, individual assignments, chalkboard work, and tests.
‘occur more frequently in mathematics classes than in social studies or
" science classes. Televised instruction, programmed instruction, com-
puter-assisted instruction, and contracts are r;ref§ used in any of the
three subjects. Finally, | simulation activities (e.g., role-play,
debates, panels) are common in sociel studies but rare in science and
mathematics. i ’

The use of)"hands-onV or ménipulati@e materials is most frequent
in science classes, with 48 percent of the‘classes using them at least
once a week compared to 38 percent of mathematics classes and 24 per-

. /
cent of social studies classes.!

Figure 8 shows the frequency of use
of manipulatives in science classes in the four grade ranges. Note
that the overall use of manipulatives in science classes increases with
increasing grade level. Meter sticks and rulers are frequently used at
all grade levels, while living plants and animals are frequently used

in the lower grades, and balances and scales are frequently used in the

1 While manipulatives are used more frequently. in science classes -~

than in mathematics and social“studies classes, science educators may
be concerned that 9 percent of science classes never use manipulative
materials and another 14 percent do so less than once a month.

17
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higher grades. Interestingly, science teaéhers.who have attended one
. or more NSF-sponsored activities aré considerably more ' likely than
other sc£ence'teachers to use manipulative materials in their classes.
(This is not the case for mathematics or social studies teachers.)

In mathematics, the use of manipulatives is more common in the
lower grades. Games and puzzles, activity cards or kits, and numera-
tion and place value manipulatives such as rods and blocks are fre-
" quently used in grades K-6. At all grade IEVefs, non-metric measure-
ment tools are more frequently used than metric measurement tools. .In

social studies, the use of manipulatives is again more coimmon in the

" lower grades, with maps, charts, and globes being used quite frequently.’

Science. and mathematics teachers were ésked‘hbout the use of the

metric system in their classes. As  shown in Figure 9, the use of
: 1 4

metric concepts increases with increasing grade level in science
classes; -approximately 90’perceht of the -9 and 10-12 science classes
make use of the metric system. In mathematics, on the other hand, use

is higher in the lower grades; by grades 10-12 only 56 percent of

mathematics classes use métric concepts. In addition, mathematics .

classes are more likely to: use the metric system only in a special
unit, while science classes are more likely to introduce the concepts

in a special unit and then use them throughout the course.

-~

D. Facilities, Equipment and Supplies

Principals were asked if each of a number of types of equipment is
available .in tﬂéir schools. The results, shown in Figure 10, indicate
that secondar§ schools are considerably more likely than elementary
schools to have greenhouses, computers or computer terminals, hand-held
calculators, and darkrooms. ’

Teachers were asked about the actual use of various types of
equipment. The results showed that some types of equipment are avail-
able in many schools but are used in relativel§ fewlnclasses. For
example, while more than three-fourths of elementar? 'schools have
microscopes, only 28 percent of the K-3 science classes and 59 percent

of the 4-6 science classes ever make use of them. Similarly, while 36

peicent of 10-12 schools have computers or computer terminals, only 9

percent of 10-12 science classes and 16 percent of 10-12 mathematics

ta
classes ever use them:

19 )
iy

v



g .
100 F - '
; -
90 -
'
N -
70 |-

PERCENT OF CLASSES

//A PIEEY : .
K3 46 79 1012 K3 46 79 1012
SCIENCE . MATHEMATICS ., -

FIGU%Q: USE OF THE METRIC SYSTEM IN SCIENCE AND MATHEMATICS CLASSES
L

-

20 AL A




100 - \

80 |- | ‘mn

Qo

N

’ i
A
_ %
GREENHOUSE TELESCOPE COMPUTER dR DAﬁKROUM HAND-HELD MODELS . MICROSCOPES
’ COMPUTER ‘ CALCU_[ATORS ’ s
© TERMINALS : : :

€.

, FIGURE 10: AVAILABILITY OF Equngmegj; IN SCHOOLS, BY GRADE RANGE
. £ : ;

Q

ERIC

Aruitoxt provided by Eic:



' Teachers of science in grades K-6 wergﬁalso asked about the facili-
:tieg they use for teaching their classes. 'Slightly more than half of
©all elémentaryléchﬁol ;las§es receive‘ﬁcieéﬁe insﬁruction in classrooms
with poftahle séience materials. ?d/:hown in Figure 11, oniy 4 percent
of thg.eleméntary sciénce classes (and virtually all of these are grade
U 4-6 classes) are conducted in~1aboratdries or special ‘science rooms;f
more than a third of the classes are conducted in classrooms with mo
scienceé facilities at all. " - - - .

Teachers were'also“asked'to rate the ‘adequacy of various aspects
of facilities, equipment and supplies for teacﬁiqg,theirﬁciasses. The
twb areaé rhted‘"imprpvement ﬁeeded";bi\ﬂéfe Ehan‘half of the teachers
were availability of laboratory assistamts or paraprofessional help and
money to buy supplies (E a day-to-day basis. VThese two problems were
considered serious in all subjecys and at all grade lev’els7

‘

E. State and Local District Supervision/Coordination

. — .
State course requirements for high school graduation are heavier

in social studies than in mathematics or science: in

ades 9~12, most

states require only 1 year of mathematics and science

8%

mcuu. SCIENCE ROOM ' - _ o o
'cussnoou WITH PORTABLE SCIENCE MATERIALS N

Duo SCIENCE FACILITIES ‘ B
Bl oncnown - : | .

FIGURE 11: TYPES OF CLASSROOMS USED BY K-6 SCIENCE CLASSES
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year - of -social studies. Very few stafes currentl?&require speéific
competencies in these subjects, but a number of states are planniﬁg to
implement such programs. Approximately a third of the states are
:planning to limplemént competency 4prqgrams in mathematics,’ while 22
percent pian to do so forssocial studies and 13 percent for science.l'

Approximately 25 per?ent ‘'of the states and 40 percent of 'the~
districts set guidelines for minimum instructional tfme in one or more
of the elementary grades. Relatively few districts set guidelines for
kindergarten ipstruction, and thosé that do recommend a minimum of only
approximately 15 minutes per day eacg'for science, mathematics, and
soéial studies. 1In grades one through three the recommendedeminimum.
time for mathematics is 30 minutes on the average, while the recom-
mended minimums - for science and social studies are appfoximately-20
minutes each pér day./In the higher elementary grades theé recommended
minimum timeé for the 3 subjects are all in.the\30 to 40 minute range,
with no major differences between subjects.

In addition tbd quéstions about district requiréments and cur-
ricula, respondents to the. district: curriculum questionnaires were
asked about their professippal activities. %hile éllegiaece to a
particular subject area appears to be stronger at the secondary level
‘than at the elementary level, in no case did as many as a thifd of the
respondents indicate membership in their‘;ubject-qreafs'professional
organizatiods,'e.g.? the Natiional Council of Teachers ®f Mathematics,
the\National Science Teachers Association and the Natiomal Council for
the Social Studies. Similarly, fewer than 50 percent of the respond-
‘ents reported attending a professional meeting in the éuﬁject of in-
terest at the state, regional or national level duting the 1975-76

school year.

F. Factors Which Affect Instruction in Science, Mathematics, and .

Social Studie§ Education

Iﬁsu%ficient funds for purchasing equipment and supplies, and 1ack
of materials for individualizing instruction are serious -problems
affecting K-12 science, mathematids, and social studies imstruction -
according to all groups queried (yeachers, principals, and state and

local supervisors). Inadequate facllities are also considered a serious

|
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problem in science at a1l grade levels. Interestingly, ‘511 groups
except- teachers consider inadequate articulation df instfuction across
grade levels to be a serious problem.

Several problems appear more serious in tﬁé'elementary grades than
in tie secondary grades, including lack of teacgér planning time in all
three subjects. For e{ementary science and social studies, the belief
that these subjegis are less important than others and inadequate time
to teach ;hese‘ subjects‘ are also considered major problems. It is
interesting to note‘ that all grpups except the teachers themselves
consider inadequate teacher preparation and lack of teacher interest to
be major problems in K-6 science instruction. .

Two problems are coqgi@ered serious for science, mathematics an@

N socialvstudiqa instruction in grades ]-12: inadequate student reaqing
abilities and lack of student interest in the subject.

Surprisingly, diff%culty in maintaining diédipline., was not rated a
serious problem for science, mathematics, or social studies insﬁruction |
by teachers, principals, or state and local supervisors. This result
is not consistent with findings of some other recent studies which

indicate great concern over discipline-related issues.

I
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FOR MORE INFORMATION:

A more detailed treatment of the result%‘of this survey can be
found” in the technical.report. Copies of the technical report of the
1977 National Survey of Science, Mathematics, and Social Studies Educa-
tion and additional copies ;f this Highlights Report may be obtained
from the ERIC Document Reproduction Service (EDRS)! and from the Nétional

2

'Techn}cal Information Service. ~Copies will also be available from the

3

Government Printing Office. In addition, persons interested in using

the survey data to conduct additional analyses may obtain a copy of the
_Public Release Data Tape and the accompanying User's Manual from the

National Techhical Information Service. . h

[

”

1 ERIC Document Reproduction Service (EDRS)
P.0. Box 190 :
Arlington, V4 22210

2 U.S. Department of Commerce
National Technical Information Service
Springfield, VA 22161 g ¢
3 Superintendent of.Documents

U:S. Government Printing Office
Washington, DC 20402
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. i y The Project . B . . v
Case Studies in Science Education is a collection of field observations of science
teaching and learning in American public schools during the school year 1976-77. The
study was undertaken to provide the National Science Foundation with a portrayal of current
conditions in K-12 science classrooms to help make the foundation's programs of support
for science' education consistent with national needs. It was organized by a team of
educational researchers at the University of Illinois.

Eleven high schools and their feeder schools were selected to provide a diverse and
balanced gronp of sites: rural and urban; east, west, north and south; racially diverse;
economically well-off and impoverished; constructing schools and closing schools; inno-
vative and traditional.. They were finally selected so that a researcher with ample relevant
field experience could be placed at each. To confirm findings of the ethnographic case
studies and to add special information, a national stratified-random-sample of about 4000
teachers, principals, curriculum ‘supervisors, superintendents, parents, and senior, class
students were surveyed. Survey questions were based on observations at the eleven case>-
study sites. -

The field researchers were instructed to find out what was’ happening, what was felt ,
important, in science (including mathematics and social science) programs. On site .from
4 to 15 weeks they were not required to coordinate their”work with observers at other sites.
Questions originally indicated important by the NSF or identified early in the field were
"networked" by the'Illinois team. Efforts to triangulate findings were assisted by reports .
of site visit teams.

Each observer prepartd a case study report which was preserved -intact as part of the
final collection, and later augmented with cross-site, conclusions by the Illinois team. The
cost of the study was just under $300 000, taking 18 months actual -time and about 6 research-
person years to complete.

In the principal findings it was noted that each place was. different in important ways,
that ‘each teacher made unique contributions. Nationalby we found that science education was
being given low priority, yielding to increasing emphasis on basic skills (reading and compu-
tation). Still, the CSSE-high-school "science faculties worked -hard to ptotect courses for th
college-bound, with many of these courses kept small by prerequisites and '"tough'" grading.
Only occasional efforts were made to do more than "read about" science topics in most of the
elementary schools. Although ninth-grade biology and eighth grade general dcience flourished
general education aims for science instruction were not felt vital at any level. Seldom was
science taught as scientific inquiry--all three subjects were presented as what exXperts had
found to be true. School -people and parents were supportive of what was chdgen to- be taught,
complaining occasionally that it was not taught well enough. The textbook ysually was seen
as the authority on knowledge and the guide to learning. The teacher was seen to be the
authority on both social and academic decorum. He or she worked hard to’'prepare youngsters
for tests, subsequent instruction, and the value-orientations of adult life. Though relative
free to depart from district syllabus or community expectation, the teacher seldom exercised
either freedom. . . N

Each of the above statements is only partly correct. This summary isxa drastic oversim-
plification of the circumstances observed by the field people and portrayed in the case study
reports. The picture at each of the sites--seen through the experienced but singular eyes of
our observer--is a special pictidre, greatly influenced by the administrators, the parents, an
the students encountered; colored with technical, professional, economic and social problems.
Somehow the pictures do not aggregate across sites: to be either the picture of national edu-
cuation represented by the popular press (though no less aggrieved) or that presented in the.
professional education publication (though no less complicated). It is an interesting

collection.

Robert E. Stake .

! Jack A. Easley, Jr.
Codirectors '
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LIST OF CASE STUDY SITES . - s 7‘

-~ .
Code ‘Name ‘ Description ' ,Efe1d ObEerver
“ ’ T -
1  RIVER ACRES a suburb of Houston o ' Terry Denny
2 FALL RIVER - @ small city: in-Colorado Mary Lee Smith .
3 ALTE L . a suburb of a. large Midwestern city  Louis M. Smith
4 BRT -« = . . a consolidated distriét in rural Alan Peshkin
v : : : "I1linois . : ’
5 " URBANVILLE * a metropolitan community of the Wayne W. Welch
Pacific Northwest .
b PINE CITY a rurdf community in Alabama ' Rob Walker
7 WESTﬁRN CITY a smalllcity’in middle California Rodolfo G. Serrano -
3[ “COLUMBUS‘ the Columbus, Ohio;'school district James R. Sanders &
‘ - Daniel L. Stufflebeam
3  ARCHIPOLIS : an Eastern middle seaboard city Jacquetta Hill-Burnett
)  VORTEX E: sﬁpll city in PEnhsylvania Gordon Hoke
I  GREATER BOSTON an urban section in metropolitan Rob Walker
‘ : ) “ Boston S -
s IR
5 !
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CHAPTER 19

<

KNOWING A"~ RESPONDING TO THE NEEDS OF SCIENCE EDUCATION

SCIENCE FINDINGS FROM CSSE
Teacher is Key
The Basic Two--Reading and Arithmetic
Science, Mathematics, and Social Studies Curricula
Socialization as a Pre-Emptive Aim
Text-Bound Teaching )
-Articulation and Uniformity
Low Priority for Science Education

OTHER FINDINGS OF THE CSSE PROJECT
Due Process vs. Ordinary Pedagogy
Technologizing the Curriculum
The Management Burden
The RFP Questions
Powerlessness and Remedy

NEEDS AS A BASIS FOR POLICY SETTING
Committing the NSF to Needs Assessment
Need :

The Jacobian .
Another Round or Two of Studies
A Hierarchy of Needs

d
POSSIBLE ACTION FOR THE NSF-.SCIENCE EDUCATION DIRECTORATE
Curri¢ulum Development
Teacher Institutes, Centers, Networks
Scientific Literacy
School-Arranged Opportunities to Learn Science Out-of-School
Science Education through Non-School Institutions
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The advantage of a case study project is that it provides a personal and experiential
perspective of matters. In the Case Studies of Science Education, teacher perspectives of
science, math and social studies have been emphasized, but have been rounded out and con-
fronted by the vigws of students, administrators, and parents. The energies of daily work
have been exposed. Worries have been voiced. Some of the obvious problems of science teach-
193 and learning, and some very subtle ones too, have been described in the eleven case
gtudieg and examined in the assimilation chapters of this report.

B

. . ’ IS
1""Perhaps surprisingly the concerns of a nation about-test-score declines, desegregation,
and edualization of taxatitn for school financiné were seldom reflected in the CSSE class-

roome.; Such educational issues are seen as. pervasive, and indicative of our sotial values

(and worthy of our attention in this review), but having small direct impact upon the quality
of science instruotion received by a child. Much more influential were the renewed emphases.
on reading, the provision (or lack) of a classroom atmosphere free from distraction, the
présence (or lack) of a teacher with genuine curiosity about mnatural and social occurrences,
and a set of rules reflecting the desire to mold children into well-disciplined, middle-class
citizens. These influences on the conduct of daily instruction were not perceived to be
more important than the national issues--they were the stidff that made up another side of our
concern about American education, and require direct attention in the planning of programs
to assist science education.

. ¥ wt ) . .

In this section we will summarize the findings of the CSSE case studies and our other
data=gathering effdrts. Having already partially mutilated the delicate and complicated
portrayals of happenings and feelings as drawn together by our field observers by attempting
to sort and aggregate them in our findings chaptfrs, we now further over-simplify by pre-
senting them in.grand\summary. We urge the reafiger who is appreciative of the problems and
efforts of pre-college education to read the ¢ lete case studies. The writing there pro-~
vides a much more firm basis for knowing and responding to the needsayf science education
than the abbreviations on these following pages can possibly do. Still, because it may be
useful to report our most prominent findings in a single.-place and to suggest responsibil-
ities ahg opportunities for the science education directorate of the National Science Founda-
tion, and also because our contract required it, we present this Executive Summary.

SCIENCE EDUCATION FINDINGS FROM CSSE
7
Teacﬁer is Key. What science education will be for any one ckild for any one year 1is
most dependent on what that child's teacher believes, knows, and do&s--and doesn't believe,

doesn't know, and doesn't do. For essentially all of the science learned in school, the
teacher is the enabler, the inspiration, and the constraint. (See ALTE Booklet III, p 3:90).

.

A child learns a great deal about science out of school. A few children_have science

hobbies or reading interests, sometimes finding surrogate teachers,::i;:;s‘fﬁzy gain sub-
stantial understanding of $ciencg without the school's help. Most en are unable to

!
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do that. For most, systematic science learning will occur only if the teacher can cope
with the obstacles and is motivated to teach something of the knowledge and inquiry of the
scientific disciplines. For other children such learning is unlikely. A VORTEX principal
said:

But if you have a person teaching science who really loves it, those
kids really have a good science program. On the other hand, I've had
to almost force someome to put the science kit in their classes. No
one wanted to have anything to do with it. You know how science was
treated? They got their minimum time allotments in.

Decisions as to changing the science curriculum were largely in the hands:of teachers--
even on major choices ‘they had the primary veto power. They often could not bring about the
changes a few would have liked, but they regularly could stop curriculum changes they opposed,
either at the district level or in the classroom. They were largely alone in a personal
struggle to select and adapt available materials to educate a distressingly reticent student
body. ’

The role that teachers play in settipng the purpose and quality of the science program
was apparent in all our case studies and reaffirmed in our national survey. Teachers in BRT
(p 4:22), ARCHIPOLIS (pp 9:6,7,18,23), GREATER BOSTON (pp 11:33-34), and a comment by ob-
server Lou Smith (p 3:79) typified the influence teachers have on what was taught.

As the student body grows smaller, the faculty grows older. 01d solutions seldom fit-
new problems. Most teachers have trouble teaching at least a few children. -(There was a
strong tendency to categorize these children as Learning Digpbility children.) Teachers
needed assistance of one kind or another. In most of our sites the inservice program was
providing little aid, partly because it was anemic and aimed elsewh-::, partly because the
teachers paid little heed to it. Like pro?essors in charge of preservice education, the in-
service personnel we saw were seldom oriented to helping teachers solve such difficult
problems as keeping the lesson going or adapting subject matter to objectives for which it
was not originally prepared. The teachers were apparently sometimes more "on their own'
than they wanted to be.

The Basic Two--Reading and Arithmetic. The dominant influence toward change in the
curriculum today was "back to the basics' thinking. People meant different things by it,
but most common was a greatly increased emphasis on two of the three R's, reading and arith-
metic.

It was strongly stated, by teachers even more than by parents, that other learnings are
unlikely or inefficient until the child has a thorough grounding in "the basics.” It was not
that people could not see that children learn many ideas, skills and styles of expression
without good reading and arithmetic competence. But they seemed not to appreciate the ex-
tent to which people do and %ill learn what they need as the need arises. They knew the re-
gret of many who did not discover early a precious corner of the library, or the library at
all. They felt compelled to prescribe learning activities which were work~1like and clearly
purposive--and most of the reading and arithmetic lessons we saw were both.

Many teachers endorsed the movement toward "the basics” thinking that what they had been
teaching as a special skill or subject matter was basic and would be included in the new
emphasis. Others who '"can't beat 'em, join 'em." The science supervisor in URBANVILLE en-—
dorsed the basics only after it was apparent that district support for science would continue
to wane unless it was shown to be integrated with the basics and demonstrable on student tests.

d4
\‘1

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

19:3

D

In school settings,gteater emphasis was given to reading and arithmetic and to the re-
sults of minimum competency testing aimed at the basics, less emphasis was being given to
science, math, and social scilence concepts and relationships. Teachers were willing to make
this trade-off, saying that youngsters would not understand complex ideas until they could
read them. Teachers had been embarrassed far more by student- inability to read or compute
than by their inability to comprehend ideas, and were anxious to demonstrate that they favor
drastic steps to involve children in reading and arithmetic exercises. But the more impor-
tant fact is:, Teachers appeared to be fully convinced that improvement 1in all of education,
including science education, was directly dependent on improvement in reading. (See the
advocacy of the teachers from RIVER ACRES, Texas, pp 1:9,18,29; but the same conviction can
be found in each of our. case studies.) )

. , .

Sclence, Mathematics and Social Studies Curricula. As seen by most people in the
schools, science education had no more alliance with mathematics education and social studies
education than it had with English education. Science was seen by many to be the subject
matter of physics, chemistry, and biology, and perhaps astronomy, botany or geology. These
were seen as fundamentally different from the things taught by teachers of mathematics or
social studies. With perhaps an exception or two in the case of environmental education
there were essentially no interdisciplinary efforts in the schools of this study. (See

Chapter 13.)

The circumstances varied from place to place depending on teacher personality, parent
interest, and many other things. Most high school science departments were offering biology
for all students and either chemistry or physics or both for the studént going on to'college.
These latter two courses usually had'an algebra prerequisite, which helped to keep the course
geared for the "faster" students. Home economics,still largely for girls, and agriculture,
largely for boys, -included sciencé/topics, but were not coordinated with the science offer-
ings. Laboratory work in several sites appeared to be diminishing in importance because of
the expense, vandalism and other control problems, and the emphasis on course outcomes that
would show up on tests. A general science course was a standard offering in junior high
schools almost everywhere--we saiv an outstanding one at an open school in VORTEX. Although
we found a feQ elementarz teachers with strong interest and understanding of science, the
number was insufficient to suggest that even half of the nation's youngsters would have a
single elementary school year in which their teacher would give science a substantial share ,
of the curriculum and do a good job of teaching {t.

With the national emphasis on '"the basics" and on vocational preparation, mathematics
was getting increased attention. The result was an almost exclusive concentration on compu-
tation, ?rom second grade math to that in senior year. Many schools, such as those 1in ‘
URBANVILLE and WESTERN CITY had a computation test which had to be passed sometime prior to
high school graduation. There was little feeling for the importance of mathematical concepts,
e.g., sets, prime numbers, proportionality, though they appeared in most textboboks, partly
as a legacy of the ''new math" efforts. The attitude among many math teachers was that new
math was too difficult for youngsters to learn; it allowed them to drop behind in computa-
tion skills. The commercial world increasingly required less in the way of computation
(e.g., by providing cash register keys with plctures of sandwiches, automated inventory
cards, hand calculatorsk but the belief in the need for computational skills was strong.
According to the prevailing social and educational ethic, a disproportionate time should be

" spent on computation. Much of the remedial teaching in mathematics in the URBANVILLE school

and elsewhere was being done by non-mathematics teachers reassigned for various reasons.
Some teachers said thet needéd materials more suited to older students, those slow and little
motivated. R

[
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The social studies curriculum was primarily about history and government, and to some
extent, about current-social problems and about understanding oneself. It was rarely about
social science, the’'systematic inquiry into gocial phenomena, There was little agreement Qn
what subject mattér content had to be covered in a social studies course and one saw little
articulation across these courses. Where we did find coordination, we found alse less con-
cern about contemporary social affairs, such as in-an URBANVILLE history course, where even
in a few idle moments, no one mentioned Jimmy Carter's election on the morning following it.
By and large, we concluded, teachers were so distressed with their students'’ inability or
reluctance to read, write, and get serious about théir studies, that they worked on the
syllabus lessons as much as they could.

7
‘

The qcience curriculum of the schools was--in operation more than by definition--taken
to be a set of knowledges and skills, rooted in the academic Jisciplines It was to be shared
in common by all students who would undertake the study of science. Though it may emphasize
conviction in one.place and skepticism another, it was to be seen as belonging to the
collective wisdom of men, a part of the culture, a property that ex¥sts outsidé the indi-

vidual learner.

The curriculum was not the arrangement of context and contacts so that the .students
would have optimum opportunity to extend their own meanings of things, to learn those things
that interested, challenged or puzzled them. It was ''course" and "skill" centered. It was
authoritarian. It was external. A curriculum specialist 1n GREATER BOSTON suggested that
that may be the way it had to be in today's schools.

e
Students.were expected to respect a set of understandings that originated outside them-

selves, that were validated by processes that they could only crudely approximate, that

took on a value that was given by the specialists or in terms of its utility to people at

large. The motivation for learning these things also was expected to be external. (Perhaps

the prlncipal justification for some lesson topics was simply to familiarize the young with.

what the older generation had to study-~a kind of badge of culture.)

The teachers who teach this curriculum may or may not be authoritarian. Many were.
Many were not, establishing a most friendly, or casual, or cooperative relationship with
the youngsters. Many did not insist upon being treated as authorities, but honored certain
knowledge, certain ideas about how to inquire, certain experience--a curriculum--that was
defined by those outside the classroom rather than those within. The administrators and
parents and taxpayers we talked to seemed almost unanimous in their support for this defini-
tion of curriculum. /

.
-

Socialization as a Pre-Emptive Aim. Each teacher had a somewhat different set of pur-
poses, but a common and vigorously defended purpose was that of socializaton. It impressed
upon the student an observance of the mores of the community, submitting pérsonal inclina-
tions to the needs of the community, conforming to the rdle of "good student,” and getting
ready for the next rung on the educational ladder. Of course there were great differences
in the ways teachers stressed and interpreted socialization. (See Chapter 16.)

b

"

“

After reviewing the objections of certain parents to the teaching of family values in
other cultures (MACOS) and evolution of the species (BSCS) at the outset of this project, we
expected to encounter occasional battles between parents and teachers regarding offensive /
topics, that is, between groups having different ideas as 'to the proper socialization of ’
young men and women. In these most sgnsitive matters we found no battles. Teachers recog-
nfzed the potentiality of trouble bufi none told us of feelings of threat or constraint.,
(Most steered away from 'values" quesWions.)

. R ‘4 -
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It appeared to us that teachers had been carefully seletted to fit the community and
that teachers were anxious not to put children or parents in anguish. Some occasionally
went as ''far out' as the community, the parents,and the youngsters expeéted them to, but
seldom further. Of course there was not full agreement on the "boundaries' of academic free-
dom, but we did not find confrontation, Observable differences among teachers were much
more likely to be in areas about which the public was not apprehensive, Perhaps if all
teaqhers"Qere to take the same stand as the most radigal or outspoken teacher did there
would have been trouble, but the community seemed comfortable with its mix of relatively
stern "'sociallzers" and relatively liberal "socializers." b

The more stern socializers promoted subordination, discipline, a "Protestant work ethic,”
cheerfulness, competltiveness, and heavy investment in getting students "prepared.” The
. more liberal soclalizers, no less concerned about having an impact on the learning and per-
"sonality ‘of ‘the youngster, promoted skepticlsm, imagination, individuaf«expression, cheerful-
ness and cooperation. Of course, most teachers appeared to be trying to do some of bpthwi

A

An example of an important socializatiaﬁ lesson was:''Merit deserves speclal priVilege."

{ There was little belief among most teachers that anything would be wrong with academic dis-
crimination. In RIVER ACRES, URBANVILLE and elsewhere, denial of learning opportunity was
seen as warranted by poor performance. In ALTE, WESTERN CITY and elsewhere, ''social pro-
motion' was under attack. Although in this century the high school diploma has not been a -
certificate of competence, there was strong advocacy for making 1t one.* The -denial of
privilege that would accompany the denial of a diploma was not at that time considered a
large social cost.

1
Such socialization in the classroom was pre—emptive 1n that it seemed to get immediate
attention almost whenever an opportunity arose. Other learnings were interrupted or set
aside, not always by choice, to take care of: an effort to cheat, an impending daydream,
or a willingness to accept a grossly mistaken answer. One observer commented that soclal-
ization took precedence over general study skills, general study skills over the specific
operations (arithmetic, the chemistry lab), and the specific operations over subject matter.
One teacher, or perhaps a thousand, said with a sigh, "I don't know what they're going to do
when they get to seventh grade." '

Studying a few teachers in depth, CSSE site coordinator Jack Easley, with Frances
Stevens and others, (in Chapter 16) found an even greater commitment to socialization. To
.that end, and also to help the teacher survive daily crises, the new teacher learned how
to use subject matter to keep control of the class, what question to ask which boy to head
off a prank, what homework to assign to keep the study period quiet, and in many more subtle
ways (familiarization, etc.). Although some people were dismayed that so much of the school
day goes to administrative routines, few people were protestiaﬁ the portion that goes to
soclalization. With subject matter belng used to socialize, t distinction was difficult
to make. Subject matter that did not fit these ailms got rejected, neglected, or changed
into "something that worked."”

*The argument for a diploma certifying competence usually was one of assuring employers
and colleges of student qualification. But employers and colleges have always relied more
on tests than certificates. A better interpretation would be that work of low meritiwas
seen as needing exposure and censure. )
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7 Text-bound Teaching. Clearly the predominant method of teaching science was recitation,
pagticularly in the junior high school, In the elementary school the science lesson might

+ call for observing the behavior of caterpillars or reading sclence fiction, but whén-there

was something "important" to teach, reading and recitation were foremost, and a little test~
ing sometimes ‘followed. In ARCHIPOLIS, observer Jacquetta Hill-Burnett called it: "assign~
recite-test-discuss.” The high schgol class was more“likely to use some workbook exercises,
possibly in groups at the lab tables--but the -emphasis was still on recitation, with the

teacher in control, adding new information and sometimes demonstrating. The textbook was
the key to the information. e

Eight fourch—g%aderé were circled around the teacher for their social

studies lesson. Miss Williams asked, "Why 1is New York City.a world

city? At the top of page 142, why {s New York City a world city?"

(No answer) "Terry?" Terry reads, "New York City is one of the great

world cities," and looks up questioningly. 'No, look on into the

paragraph. The headquarters of the United Nations is there and trade

with all the countries." (Site visit report)
The following observation by Rob Walker in a classroom +mEINE CITY (p 6:34) was rathere
typical: ~

»

Almost’ all the questions (which come from the textbook) cohcern terminology
or definitions. )

N

"What are three characteristics of the nervous system?"
"What's the difference between a threshold and subthreshold: stimulus?"

"What's the difference between the nervous system of the amoeba and
the human?'® :

+ The answers come back in the stylish rhetoric of the textbook. Clearly the
essence of the task has been to search the text for the sentence which contains
the correct answer. One student who tries to ad 1ib an answer reveals--in the .
characteristic hesitations and broken constructions of spoken English-~~that he has
failed to work thoroughly on the text and he is met by a growing murmur. of jeers
from the class.

As we saw it, teachers relied.on, teachers believed in, the textbook. Textbooks and
other learning matérials were not used to support teaching and learning, they were the in~

strument of teaching and learning. Learning was a matter of developing skills, of acquifing

information. The guide and the source was the textbook.
¢

Information is retty much what many of the courses are about.
[

.supposed to happen?" The girl at the next table said, "It's

I Seeing nothing but inky black in the beaker they asked, '"What's

O
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supposed to go up and down," so they all wrote, "It went up and
down," in their lab reports. (Adapted from p 13:40)

The science teacher explained some points and added personal experience, but spent most of
the time asking the students to tell what, was in the reading assignment. Reading time
during the period was common. Homework was not very common. -

The same was true of social studies. Most of the courses were courses in history or )
govermment. The social studies teacher had opportunity to digress~~ipto relevent and ir~ °
relevant topics. The digression topics were likely to be heard elsewhere around town;

\
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catastrophes,. competition (the Miss America contest or the state basketball tourney), crime,
etc. In many classrooms a comfortable familiarity existed--as in our GREATER BOSTON and
WESTERN CITY sites. Teachers enjoyed "rapping" with the kids. In many classrooms there was
an ascendancy of thinking, above the commonplace, and above the level of curriculum syllabus .
and textbook as well. But the most common scene was not of ''liberated'' discourse but of the
teacher asking questions about the reading assignment, often requiring verbatim responses,
stressing the value of good information from reliable sources, particularly the textbook.

ln mathematics at all levels the teaching method was usually one of going over the prob-
lems assigned, either teacher or studentsworking a few at the chalkboard while others ob-
served}jthe teacher working out the most difficult problems. They started new assignments
together, then worked individually. (PINE CITY, Walker files)

£ . hY |

[ ~

Articulation and Uniformity. Each district's syllabus presented a coprdinated sequence
of courses capitalizing on the learnings of the previous year. Teachers regularly expressed:
their dismay that the students did not arrive knowing what they were supposed to have learned
previously. Teachers expected considerable leeway for dealing with breakdowns in sequencing,
and additional leeway for requiring more and offering more than was prescribed in the sylla-
bus. Most supported the syllabus when they were on the defensive; most treated it lightly

when it came to deciding what their classes and individuals within the class should be;
expected to know.

-

All in all, there was extremely little articulation in the science, math and social
studies curricula among different schools in a district, either between_levels (elementary,
middle, and secondary) or between school buildings at the same level. There‘was a little
more articulation across classes withih a school building, but there too teachers supported
the uniqueness oﬁ’each teacher's approach as leng as it did not get them all into trouble.
Among the CSSE schools, not surprisingly, the §malles§ school (BRT), had the best artigula-
tion. (See p 4:9-10)* These comments from three different RIVER ACRES teachers illustrgt
the plight of articulation efforts at many schools: . \

", the kids coming into ninth grade are not as well pregareg as
- they should be." . v

"We had the (articulation) meeting. . . . We discussed where our
problems lay. And we have heard mothing &ince then.'”

* - B
"I don't have to try to communicate with my elementary colleagues.
I sat with them (in courseg). I know they don't know mathematics.”

To éhe extent that one perceives the school as ha@ing the responsibility to get each
child to master a large common set of tasks, this lack of communication and coordination
appeared to have a deleterious effect. To the extent that one perceives education as the
development of personal understandings and extending of experience, the lack of articula-
tion appears to have little educationql significance. But a large majority of people in
and out of school in the sites we visited felt that classes should be more uniform across
the city and more articulated up and down the grades.

/

N

.

*CSSE = Casegﬁthdies in Science Education; BRT.= code name of one CSSE district.
R ) N :
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Low Prioricy fo; Science Education. . During our visits to the schools we asked many
people about the importance of science programs, Thelr answers differed of course, but a
number of people large enough'to surprise us saild that other things were more important,

They were not speaking in favor of diminishing the. gcience programs the schools had then,

but neither were they expressing a strong ‘desire to have gcience programs upgraded. About
half of our respondents agreed that "the general public does not put high priority on the
teaching of science.” About one-third disagreed. In math however, less than %QZ of school
people (and less than one third of the parents) agreed that "the general public does not put
high priority on the teaching of math." Except for students (who split about 50~50) the high
majority indicated that the public felt more supportive of mathematics than science. Surely,
a perceived need for simple computationsl skills raised ‘the over-all priority for math (see
Chapter 17). Still, the public wag not seen by our school officials (including teachers) to
be opposed to support for science education.

We asked superintendents, science teachers and parents if they thought the lower prior-
ity being given science education would have a serious effect on the growth of technology in
our socjety, on the economy in years ahead, and in the quality of life in this country. The
overall response was about 75% saying "yes." Over 80% said that the schools should try to
do something to reverse the trend. .

We were surprised when we asked about the primary purpose of schools that such a large
proportion of our survey respondents did not cite the "knowledge purpose'" (see p 14:2 for a
fuller description) of the schools, the traditional emphasis on the knowledge of' the scholar-
ly disciplines, as the primary purpose for the schools. A majority did, but large numbers
cited the human experience purpose and the vocational career purpose too. Among three
groups the results were:

The most important task of ‘the school should be:
’ the human the knowledge the career

_purpose purpose _purpose
among 125 parents responding 12% ur - 53%
among 78 administrators responding 40% 39% 21%
among 175 teachers responding 36% 40% 24%

Earlier in the 1970s there had been some anti-sclence feeling in the U.S., but we found
little of 1it. Almost everyone wanted a strong science program, but most were quick to add
that there were other things that needed bolstering first, things like "reading," '"vocation-
al skills," "writing ability" and "remedial courses." Although the dynamics of career choice
and manpower development are not well understood, nor are future needs, we did not discover
grounds fotr belief that the "supply" of gscientises 1is threatened by the present circumstances
in the schools. The pressing concern seemed to be improvement in the quality of instruction
avallable to the large numbers gf‘American children having difficulty learning ordinary

rned about student athievement on the simplest of tasks
taught, while science départments were concerned about gsome of the most difficult.
- .

We visited schools in eleven communities, staying long enough to get acquainted with

sclence teaching and learning, noting the satisfactions and dismays of teachers, students

and others. We found each place different, complex, interesting. Each generalization had
many %xceptions. metimes the science program, the mathematics program, or the social
gtudies program wagfa part of what people were most proud of, or least proud of-~-but not
often. There were’too many other critical matters. Many teachers were busy narrowing down
"to a "basic skills" curriculum; most were teaching pretty much as they always had, on their
own, relying on the textbook or workbooks, tréating sciencejas something important, but some-
thing that qould be learned later if not learned now. e '

N
~

Q

RIC

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

OTHER FINDINGS OF THE CSSE PROJECT

. .
The CSSE field observers, scattering out to the original ten sites, were coached to

concentrate on science, math and social studies teaching. Not surprisingly, many of the

Lx

' issues they found were general education issues. The schools are highly visible social

institutions and mych of what happens in schools relates to the general place of youth

in today"s society. The following findings and interpretations are not immediately indic-
ative of needs for science education or National Science Foundation support for the schools,
but should contribute to an understanding of the background that ‘will influence any efforts
to upgrade the quality of science teaching and learning in pre-college institutions.

Due Process vs. Orainary Pedagogy. There was a major but only partly visible confron-

" tation in these schools between due process, particularly equal treatment, derived in part

from the l4th Amendment to the Constitution, and ordinary pedagogy, particularly as a teacher
manages student learning activities. Efforts to give equal educational opportunity to all
children are at times at odds with efforts to protect learning spaces from the distractions
and disruptions of students who could not or would not learn the lessons at hand in timely
manner. There was a confrontation between a common belief in how-ro~teach versus a social-
political pressure to combine all students into a single class foﬂiinstruction. But more
than that-- )
Q
. N ]

Especially in communities such as ARCHIPOLIS (see p 9:25) and WESTERN CITY (see p 7:27)

where many children needed extra teacher attention, where school kindled little spark and

, where authorities struck little fear in youngsters, teachers were suffering the loss of two

traditional control mechanisms: grouping students.according to talent and motivation, and
isolating the majority from the slow, the diffident, and destructive. It was not that
teachers could no longer "track' students--in fact it was apparent they could do so, in’
ALTE subtly, in RIVER ACRES, and WESTERN CITY openly--but they all had.''so many problem
children'" and little way to help fhem or even to keep them frog having an adverse impact
upon classroom activities.

The situation was substantially worsened by the good works of the advocates of equal
opportunity of education. By law, court ruling, and by regulation (and by all that is right
and moral) no child is to zfgyZnied the ordinary classroom experience, the full opportunity
to learn amid the youngster f neighboring subcultures. Accordingly, children are to be
"mainstreamed,' taught without regard to race, sex, social class, physical disability,
psychological impairment--whether or not they are an obstacle to the ordinary pedagogical
regimen. In classroéms in three eastern cities we visited (e.g., p 9:13ff) not infrequently
the teacher was unable to maintain control. The youngsters disrupted each other, failed to-
respect the property of individual or imstitution, and assaulted the teacher both directly

“and indirectly. In one city those expelled for more severe offenses were returned by the

courts to the same classrooms, to be Affd d that equal but now diminished opportunity to
learn amid disruption.

Teachers and educational ledders at all our sites, proud of the liberal heritage of
the American schools, were respectful of the law and reluctant to speak directly against
busing, mainstreaming, and open enrollment. They acknowledged that in the past and still,

the Blacks,. the poor, and other groups had been discriminated against and deprived of full
4
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educational opportunity. They were embarrassed- by protesto;s who chant in the streets and
by parents who enroll their children in private schools. They did not want to be identified
with these groups, so they failed to speak up and even to recognize the directness of, the
confrontation between the two forces. : '

In their own classrooms most teachers treated children as individually different (if
they could find time to) recognizing that developmental patterns and basic knowledge would
be greatly similar, but recognizing also that each child's, education is a continuBus exten-
slon of personal assoclation of the mind. They had different expectations for different
youngsters, sometimes giving marks on the basis of what the child should be doing with his/
ber skill and background rather than on the basis of what was accomplished. They. grouped
children in teams, clusters, and tracks, and put them on individual pathways and pacings,
in order to move them through assignments expeditiously. They did not do all these things
equitably or even wisely. But they did them with a deep conviction that to teach effectively
you have to treat individual students in unequal ways. They often did not know what to do
about the requirements of government and the rulings of courts to freat children as equals.

It was a hurtful confrontation. The children and parents at ‘hand were benefiting from
neither legal redress nor good instruction, with little relief in sight.

4

Technologizing the Curriculum. On page 19:1 it was said that several national concerns
about education were not reflected in, the CSSE classrooms. Activities at the state and dis-
trict levels did reflect more the national issues. In response to poor student. performance
in tests, to other embarrassments such as nationally publicized lawsuits brought by nonreading
graduates, to a belief that technology** could improve the efficiency of instruction, and to
a perceived need for more control gver the whole teaching-learning system, a nationwide effort

*We of the CSSE staff think it might have been a better legal confrontation if there
had been a Constitutional Amendment guaranteeing the right of each child to an education.
Then it might have been acknowledged that in order to learn to read and to begih .the
tnnumerable tasks expected of competent adults, the child must learn with fellow learners
who are capable of learning, interested in learning, and at least usually unable to entice
others away from learning. Even a corps of qulescent but disengaged classmates would not
meet that legal requirement, for classmates themselves are the models for what a school
person should be. TIf there had been such a constitutional guarantee we might have had a =
better legal confrontation. But even that Amendment would probably not have been enough
to remedy the distress of those who wanted schools to work, §

We think it is not enough for a society to live within the 1w, The laws do not
clarlfy what is right ultimately, only what is right under the lav, only what should be
obeyed while the law remains unohanged. When two great "rights" are in confrontation,
as they were here, it is the responsibility of the lawmakers, and primarily the citizens
before them, to spe¥l out what combination of rights, wha't compromise, ‘will best serve the
larger welfare. Such was the case in 1977 with*the confrontation in education between due
process and homogeneous grouping for instruction.

"**Technology here does nof necessarily mean mechanical or automated devices, but any
effort to routinize or standardize procedures either for students or teachers. Thus flash
cards, workbooks, and formal plans are all instruments of technology.
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has been undertaken to make teaching more explicit and more rational and to make learning
more uniform and more measurable. Evidence of this effort was apparent in all our sites
and confirmed by our national survey. The effort appeared to have some effect on what
teachers talk about, and some even on what they did. Many teachers appeared convinced
that teaching and learning should be more efficient. They preferred to get efficdency
by explication and simplification of what is to be learned. For the most part teachers
cooperated with distr%&t efforts to 1mprove'efficiency through this procedural technology.

?

The first step usually had been. to obtain widely-~acceptable statements of school
objectives, reducing the number of paramount things to be accomplished, diminishing
the differences to be noted between classrooms and between classmates, and drawing
community attention to thoase school purposes that all agree on. The second step usu-
ually had been to identify criterion test items appropriate for assessing student accom-
plishment of the objectives. It was pregumed that lack of _accomplishment would require
additional study or that teachers would know how to modify instruction.- This last part
was not techndélogized except in certain "individualized" systems such as IPI (which we
encountered in ALTE, p 3:14) and PROJECT PLAN (which we encountered in FALL RIVER, p 2:20).

Administrators at many of our sites spoke highly of these technological efforts.
Many teachers spoke highly of the increased manageability of instruction thrpugh object-
ification but objected to instructional time diminished by time taken in testing .and were
apprehensive about what might be done outside the classroom with the test scores. In
districts where objectives have been formalized and tests administered the teachers were
less enthusiastic, but many continued to appreciate the order and assurance that such
systems brought to teaching. We did not run into any situations where the objectives-
based system had in fact changed the achievement levels of the youngsters.

The Management Burden. For vari?us reasons, federal and state offices hav{,assumed a
greater responsibility for the conduct of education. The superintendent of the local dis-
trict had become less the head of an educational system and thus less the community spokes-
man for science education. He had become more the intermediary between the local schools
and federal and state offices and more the spokesman (often reluctantly)‘for the social
bureaucracy of which he was a key member. (See Chapter 17.)

Federal legislation, such as the sweeping new provisions for education of handicapped

. -children (PL 94-142) and state programs appeared to greatly increase the administrative
“burden in school districts. (We noted it particulary in VORTEX and WESTERN CITY. ) ~ Public

opposition to school costs fixed sometimes on the total salary costs for administrators

(as it did in FALL RIVER), but demands created by new legislation pressed the district

to continue to expand its staff. High management skills were needed for properly inter- 49

preting and carrying out the regulations. The demands not only added to the exXpense, they

redirected attenfion of almost all administrators from pedagogical matters to management

matters.

In their wording, federal and state regulations continued to.allude to local responsi-
bility for the conduct of education But in fact the formal and informal national presspres
were so great that few district curricula had a character of their own, independent of what
they had taken on to win special funds. (There continued -to be many uniquenesses at the
classroom level that were not reflected at the district level.) The obligation to establish

_ "minimums," e.g., for student performance, for teacher teaching-field college. credite, for

" safety~~above which schools could be different if they have the resources--was probably a
constraint upon unique thrusts. The funds available from categorical programs were essential
to the solvency of the district, so the local Board of Education~committed the district to
those categorical aims in order to wip the funding.
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According. to contemporary wisdom, extra responsfbiligy for the conduct of edu- !
cation cannot be exercised properly at state and»federallleVéls, not indeed at the. local
level, without additional information about the performance of studénts and other details
of the curriculum and clagsroom. Therefore, elaborate information systems have been estab- -
lished.  In many places these had been standardized and automated, ostensibly to simplify
the burden of gathering and Interpreting information. So far, as reported in RIVER ACRES
and FALL RIVER and GREATER BOSTON, the systems were cumbersome, ‘expensive,) distracting,
and apparently of questionable validity for lmproving the operations of ingtruction. Their
very complexity, plus the complexity of the relatiouships between local and™igher author-
itiéz, demanded much administrative attenfion and talent. Thus {it seemeq the immediate
and brdimary affairs of curriculum and .instruction actually got increasihgly less admini-
strative attention.

In an effort to diminish burden and constraint, many of the larger-districts had
- decentralized both authority and services. In ARCHIPOLIS, building principals and
teachers thus did gain greater autonomy--but district requirements remained, and the
result in part had been increased confusion and less belp with curricular and pedagogical
problems. (See p 9:3) ' - L

»

i

Classroom reachers did not see superintendents and district personnel as "informed"
or sufficiently "concerned about conditions in the classroom.” For example, in FALL RIVER
(p 2:4):

Occasionally the talk is about administrators--not the ones in the .building,

generally respected and considered part of the group--but the ones "downtown," s
The tone 1s usually negative. One gets the feeling that "we' and "they" are
not playing on the same team. ) 1-

There are guys loum there that don't. even have a job descript?bn.
They run around trying to do things to justify their jobs.

Administrators ought to have to teach ome class a year just to
keep in touch with reality. They get dowm in that central office
and forget what it's really like. Education professors .should have
to do the same.
i ;',? J

Actually it appeared that teachers had little information about central admiﬁlstrators,
and even building administrators, on .which to form such judgments. Both parties had 1solated
themselves. Most building principals in our CSSE schools were quite well acquainted with
what was going on in the classrooms, but todk little part in their direction other than to
see that regulations were followed. 1In URBANVILLE our observer perceived the management
system and the instructional system gperating smoothly--but little engaged with each other,
~congenial, showing respect for each other's "turf.” Both systems appeared to be gubstan-
tially committed to "Education,' and both were invested with the belief that without a
smoothly working system, there could not be a high quality instructional program.

’

The RFP Questions. The following questions were raised by the National Science Founda-—
tion staff in the RFP. The proposal and the study itself moved on to other issues, but
many answers to the questions are to be found in the® case studies and assimilation chapters.
Here we give a brief summary answer.

s
by

O
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1. What are the perceptions of the role, scope, and function of science
education at the local level as identified by students, teachers, parents,
adm1n1sfrators, and superV1sors7 . .
Science education was seen as an integral part of secondary school education and contributory
to its several purposes (indicated rather directly'in responses to the questionnaire [see
especially p 18:100]). The most common perception of function was on preparatten for later
ﬂ’ training, but there were also expectations that the student would become knowledgzable about
the world, would move toward a greater readiness for vocational responsibility, and would
increase his or her sensitivity toward human purposes and problems. (See Chapter 12)
Natural science was seen maiply as preparation for college (see ALIQ\‘)hs preparation for
work (see PINE CITY), and for increased undetstapding ‘of the environment (see ALTE and FALL
RIVER). Math, particularly computation, was seen as basic to all intellectual pursuit (see
Chaptex 13), but additioﬁ@lly was widely used as a vehicle for socialization of youth (see
Chapter 16). Competence in ‘math was informally used to distinguish between those who should
. and should not go on for further academic training. The social sciences were seen in more
“varjied roles -and functiog; (see B%@ and RIVER ACRES especially). T : -

L

) 2. %hat practices exist in the selection and use of curricular materials?
Selection practfces were varied, ranéing from accepting stdte-adopted textbooks (RIVER ACRES)
to a complex local review procedure.based on teacher skills and styles, student needs and
interests, and community preferences (ALTE). Attention was frequently given to articulation/((//
(see Chapter 14) both across grades and across schools, but <the heterogeneity.,and mobility
of students were obstacles to strict sequeritial programming. The texts used in math and
science were frequently criticized as having too difficult a reading level. Restricted

s budgets had caused pdstponement of purchases in many districts, but poor purchasing in the
past left many usable ﬂaterials_unusea. Textbooks were central to instruction in almost
all classes. (ALTE and PINE CITY address the ‘general question.)

3. What roles aﬁexplayed by parents,bteachers, S§u;:::?T‘sqpoo1 board. *

members in the review, selection and use of sciefice curricular materials?

’

) >
The circumstances vary from place to place. (ARCHIPOLIS ‘and BRT are illustrative.) Usually,
the larger the place, the more is decided at the district office, within the choices allowgﬁ
'by the state. But mapy individual. teachers-were finding a way to obtain the materials of

their choice among those permitted ‘by ordinary expense limits. Parents usually got involved
only when something went wrong. <(See instances in FALL RIVER, ALTE, and VORTEX.) Students

. had no role except indirectly as their complaints about texts and other materials are taken
seriously by teachers ‘(RIVER ACRES) School boards took the advice of teachers and admin-
istrators. The people most interested in curricular choices got involved in "curriculum

:guides." Many teachers ignored the guides or berated them, but central office personnel

g} often displayed thSP with a considerable pride. . //

L

4 What,are the roles of the teacher in the science classroom? How effec-

tively dd teacheEf perform these roles? What are their gqualifications?
Teachers were,first of all, managers of instruction (see ALTE) and arbiters of decorum.
Secondly, they were questioners and Judges of regponses. Most Information came from teaching
materials, but teachers provided a measure of information tOS. Seldom did they assume the
role of fellow learner. Qualification$ ranged widely, as did standards set by citizens in
each community. Outstanding teachers were easy to find, so were teachers "gone stale"
(BRT, ALTE) . Among the least qualified teachers for present work are those reassigned out
of their area .of training because of enrollment shifts or budget cuts. (RIVER .ACRES, FALL
'RIVER, ALTE, and GREATER BOSTON have good descriptions of science teacher roles.) °
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5. What objective eyidence is available about the effectiveness of science
education programs as measured by student outcomes? . ’

[N

The effectiveness of science programs is not indicated by the measures of student outcome in
-any district we visited. Some test performances had declined (see VORTEX); some level per-,
formance trendlines were proudly displayed (see ALTE), but it 1is questionable to attribute
either change or no change to the quality of instruction.

S

6. How and Qir?hom are science teachers and students-evaluated?
3 \ v : :
In each site there was equent evaluation of gtudent performance by teacher judgment and
by formal testing. Outstanding students were ''followed~up" by interested teachers. Most
teacher evaluation was informal, with formal responsibility assumed by principals. Teacher
evaluation was stressed in URBAMVILLE, ALTE and ARCHIPOLIS.

.

,7. Nhat laboratory mate%ials-Were used in connection with science curricula?’

Huge variation was found, in amount as well as kind. (ALTE is a portrayal of feast,
ARCHIPOLIS and PINE CITY are portrayals of famine.) - Variation among-schools within a d'is-
trict was also apparent (see WESTERN CITY and VORTEX) . , -

\
4

8. What out-of-school resources are used in conjunction with science

curricula? 3 ‘
Out~of-school resources were seldom’u%ed. Though rare, outdoor experiences were highly valued
in ALTE, FALL RIVER, and ARCHIPOLIS. . Museums were utilized in GREATER BOSTON and ARCHIPOLIS,
but less than they probably should have been. Parents ozzasionally were asked, and sometimes
made noteworthy contributions (see RIVER ACRES). In COLUMBUS, mortuaries, brokerages, pool~
rooms and churches substituted temporarily for schoolrooms, Emphasis on the basics and
preparation for testing created doubt about the value of out-of~school resources.

‘9. How much time (in comparison with other subjects) is spent on_the .

teaching of science by grade level? ) N
Minimum times are set by districts or states for the lower grades. "The elementary schools
met these requirements for math and soclal studies, but .sometimes met thefi in science only
Ln'ﬁqberfunctory way. Reading about science topics was counted as science insgruction.
Recorded times are likely to be misleading. In two adjacent classes teaching science for
120 minutes per week, one teacher might ‘be involving students in the key ideas of science,
teaching vocabulary, and helping them work on projects for more than that while the teacher
next door may do no more than to assign sclence related readings and encourage those inter-
ested to develop their individual interests. Math, social studies, and language arts and
physical education got more time; art, music, foreign language and- "guidance" got less.
(See WESTERN CITY, ALTE, RIVER ACRES, and VORTEX.) : ’

- ®

-~

10. How effective are the science education efforts as viewed by students?
by parents? by teachers? by administrators?

Almost all members of these groups rated the séience education efforts as "satisfactory"
or-"very good.”" (See p 18:92) .

Q
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11. 'What special efforts are set aside for.those students skilled or highly

interested in science? for.non-reading or unmotivated students?
The main response of the schools is to group students homogeneously for instruction. (See
the "levels" in RIVER ACRES, the "prerequisites" in ALTE, the "advanced placement" in VORTEX,
and the "tracking" in WESTERN CITY.) Some schools had special labs in math for slow learn-
ing children: (URBANVILLE, VORTEX). There were signs of new attention to the 'gifted child",
but in general, attention for ten years had been directed to the "less gifted." Actually,
very few special efforts, other than separation and changing-of-pace were noted for either
the more-able or less able students.

'

12. " In comparison with other subject matter, what budgetary cons1derat1ons
-are given to the teaching of science? -
Math was getting full support. Science, at the secondary level, was holding its own more
than social studies, but both budgets were tight. Optional courses were being reduced.
"URBANVILLE, WESTERN CITY and VORTEX had experienced sudden tightening of budgets.. PINE CITY

" and ARCHIPOLIS had long experience with monetary problems.

@

13. What types of local in-Service tra1n1ng programs exist? How often
are they conducted? by whom? What is the level of participation? How
effective are they as perceived by teachers?

Staff meetings, district conferences, and university courses were most common. Most schools
" had in-service workshop days a couple times a year, organized by and staffed by district
personnel and consultants. Participation was high tn most places. The teachers found them -
more valuable for opportunity to talk with other teachers than for the help they got from
‘specialigts. . In-gervice leadership by master teachers was sought. NSF institutes were
praised. Many teachers had problems they were not getting in-service help for. (See

RIVER ACRES,. VORTEX, and WESTERN CITY.)

3
[

14v What supervisory p051t1ons exist for science at the district and
school level? What function is served by personnel who fill these
posit1ons?

Titles and responsibilities varied greatly from district to district. Curriculusi supervisors
were found increasingly to be organizing competency lists, defending policies and practices,
'soliciting special Sfiddey and interpreting government documents. They were little involved
*in evaluating’ teachers on‘helping individual teachers improve their teaching. (See VORTEX,
WESTERN CITY, ARCHIPOLIS, URBANVILLE FALL RIVER. )

15. How are science education programs adminﬁstered? by whom? What are

the administrators' qualifications?
A}

-

Science education programs are administered by central administrators (see.ALTE) or by
building administrators (see RIVER ACRES). 1In cases where they carry the title "science .
“coorfiinator" or other specific designation of science, those administrators have excellent
academic-science credentials.

'
' ¢
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16. What barriers exist to improving science education at the local level
as perceived by students, teachers, administrators, school boards, super-
visors, parents? - :

The one largest barrier seen by all groups was: student behavior, particularly student-
motivation (see FALL RIVER).. Financial barriers were often mentioned (see URBANVILLE,
WESTERN CITY, ARCHIPOLIS). Complaints of teachers (heard but often misunderstood by super-
visors and others in the.support system) indicated dissatisfaction with materials that did
not conform to their responsibilities for. socializing the youngsters. Many students found
the coftses boring. Across the board, there was not a stron feeliﬁg that impréving science
educat*pn was high on the priority list. (See the complaint of a RIVER ACRES teacher who
couldn’t arrange a bus trip to the capital while "athletic teams could be bused anywhere.')

Y Y

17. In what ways do the major issues, questions or concerns identified
differ by subject matter (science, mathematics, social studies)? by grade
level within subject matter? ! - .

Mostfaidespread issues and concerns were unrelated to subject matter or level (see student
heterogeneity, Chapter 14, for example). Computation skill of students was one of the

. highest of all concerns found, with great attention at all levels given to the problem of
its remedy. 1In the upper grades preparation for college determined greatly how a course
would be offered. At the Junior high there was great concern for reading skill and student
motivation for schoolwork. Other general eoncerns, such as for: a "back to the basics"
curriculum or for 'greater articulation from year to year," were seen by almost every sci-~
ence’ teacher as greatly influencing the quality of gcience education offered, but were about

" equally prominent in all three curricular areas and at all the levels of schooling. .

v

Powerlessness and Remedy. e talked to many people in the schools who were proud of
what they had, proud of what they had done, yet pointing to things they would like to change:
Different. people seeing different ailments and suggesting different remedies, of course.

Most of the changes were changes that someone else would have to make. Many would require

‘a change in the larger system. The teachers and others felt they had little power to change
them. ' ¥

Some of our sites were in rapidly developing areas such as the Houston area, where new
Jobs, new families,. and new money kept the school system a tumult of growth, where little
of tradition and cutback seemed to constrai the curriculum. Other areas.sguch as the Boston
area were wrenched with poverty, racial confrontation, and Judicial inteerntion in the
management of ‘the schools. But wherever we went, whether or ndt'the'people;were proud of _
their schools or ashamed of them, they saw little chance of- change, and little mare they ~
could do themselves. )

Bill is even more resigned. He doesn't feel that there 1is much that the schools
can do to affect the real nature of the historical process, or perhaps much any-
one can do. Like many other teachers in the school, the things that keep him
teaching are not the hope 6f bringing about social change, but the fact that he.
enjoys what he 1s doing, likes the kids, and finds himself in a school where
(such enjoyments) are still possible ' (GREATER BOSTON, p 11:19),

> -

" At most sites the “fteacher had a great deal of leeway as to what would be covered in the
course of study and as to how time would be spent. in class, but always within limits. The
expectations of other teachers, of parents, of administrators, of-pressure groups, could
not be violated without repercussion.: Many potential confrontations were avoided at hiring,
with applicants for teaching and other positions screened partly on the basis of conformity.

b

)
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A,rural Illinois board member rejected one applicant saying in all seriousness, "But he's
not country.” Almost every teacher on the RIVER ACRES staff was a Texan. The teachers them~
se}ves. crushed their own diversity, not necessarily in a cruel yay. The limits to which a
teacher could venture were seldom explicitly defined, but they were there. Some teachers led

us to infer that they felt powerless to take action that would challenge the boundaries Few
wanted to. . .

<

~

Principals and superintendents in our districts seemed to feel the"hme--though less
often with an air of despair. In GREATER BOSTON (p 11:22-23):a black principal felt blacks
had finally assumed enough control to get something done, but the job remaining was immense
--and that he really did not have much power. In PINE CITY (p-6:9-10) where the desegrega-
tion pﬁ%gress linked into everything else, the superintendent was pleased with the numbers
of students leaving white academies to return to the public schools, but saw the task of
educating ‘these youngsters and all the others as still enormous.-

The quality of' the schools was seen by some to be high, by others low. Everyone can'
see problems, almost,everyone took pride and comfort in at least a bit of the whole. Though
each can muster an abundance of evidence, neither Pollyanna nor Cassandra is a suitable re-.
porter of Amerilan education. It was neither pniformly good nor bad, but a‘'collage still
of the ordinary and the excessive, of magnificent obsessions and petty schemes, of grand
comprehension and adamant stupidity. : ; ,

The eye for remedy had numerous places on which to foéus. The classrooms vere'often'
poor learning environments, with students unconcerned or even hostile to the school effort.
What was being taught was often simplistic (reading, simple operations, direct quotations
from textbooks) and of questionable rnelevance from a subject-matter point of view. The
social concerns of people (desegregation, vocational opportunity, sports, defiance of
authority)--though they have a place in most ideas of what education should be--were dis~

ruptive and counter-productive to much of the academic program. et it is difficult to
imagine what sort of change in priorities and overall operations could substantially alter-
the system. . . .

"Most schools--it appeared--were not what most education specialists and critics would
call "intellectually stimulating' places. Each had a few teachers and a few occasions
during the week that aroused the intellect, sorie many moxe, and for different children
differently, of' course-~but that was not the pattern nor the intent. The talk one heard
in classrooms was much like the talk in nearby churches, bars, rotary clubs, and laundro-
mats. It seemed about the same with regard to intellectual stimulation, with the classroom
slightly more committed to the consideration of evidence and the questioning of old beliefs,
but not much. Newspapers, television; comic books, and movies were apparently much more a
source of intellectual stimulation than the schools. Most schools were bending to other
purposesy strengthening the simplest and most basic reading and computation skills and con-
forming to the expectations of teachers further up the grades, of parents, and of a society
that wanted people easily recognizable as Americans. ; .

There was a '"Love It or Leave It" attitude about much of education in 1977, just as
there had been during the War in Vietnam. People who had different ideals than the locally
prevailing ones, who protested or took steps to reform, were suspect. *Many people in and
out of. school were not happy with the way schools were, but they were disillusioned by re~
forms, and they had ordered their lives on the basis of having school systems .pretty much
the way they were (PINE CITY, RIVER ACRES, COLUMBUS). A few teachers could be said to be
pioneers, not many. It should be noted that the frontier spirit of the day was not "We're
here to build a better world," but "We'll do as we damn pleadse." Perhaps it was always thus.

Still, the future looked not as foreboding as these paragraphs sound. People were not
submissive. 'Filing lawsuits and dropping out, spreading the word and exercising privilege
in diverse ways, the people in this society largely and contimually were working to improve
the lot cloge at. hand. Agencies such as the National Science Foundation could do many things

to support the efforts of people to remedy ills, to make their small place a, better ,place to

teach, a better place to learn. ~ R - . i&

) |
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IEEDS ‘AS A BASIS‘ POLICY SETTING

v

This project, Case Studies in Science Education (CSSE) was one of three studies designed
o provide status information to the National Science Foundation. By subtracting status
rom goal information, according to 3€@es Popham* one might indicate present needs. After
eflecting on what we in CSSE have learned directly about perceptions of need, and on
'earden’'s * thorough amalysis of need as an educational concepty we felt compelled to sug-
est an alternative strategy to the NSF for programming future support. for science education.

) . .

v

Committing the NSF to Needs Assessment.*** Since the 1950s the National Science Founda-
ion has depended upon scientists for information and direction.-éln its early'effof?g the
SF cooperated with colleges, and universities and focused on science education progrdms
or teachers who teach*scilence-in the secondary schools. 1In the 1960s the NSF support of
urricﬁfﬁﬁ“ﬂevelopment became a significant role of the Education Directorate. With that )
hrust came an increasing emphasis on secondary school programs and the training of teachers
or curriculum implementation. Still, the effective emphasis was toward education of future
cientists~-a small minority of all students who take science courses.,

The early 1970s saw a broadening of the scope of NSF education activities. Curriculum
evelopers widened their scope to include all students. As the focus widened, the scrutiny
he NSF received from Congress and the public increased alss. Increasing criticism culmi-
ated in cessation of curriculum implementation pending an assessment of activities both_
ithin the'Foundétipn’and'without. 'Dr. Harvey #verch, Assistant Director for Science Edu-
ation, sald im his address before the Subcommittée on Science, Research, and Téchnology oflthe
ommittee on Science and Technology, during authorization hearings in the House of Repregen- -
atives (February 10, 1976): 'No major new curriculum projectsewill be funded without a . *
ystematic needs assessment. Needs assessment dillytake‘two forms: analytic surveys and

aalyses of educational practices and requirements, and public participation and comment
2 our program designs."

. . 14

Perhaps most significant of all new awarenesses of persons in the NSF was-that no longer
>uld they depend so predominantly on the advice of scientists in det mining educational
rograms. It was recognized that if the NSF was to affect science educhtion for children
10 would not enter science professions’ then the views of persons other] than scientists
>uld have to be included:more in planning pre-college science educAt .. The result was
decision to do a broad needs-assessment of pre-college science eflucation, especially to
ipture the input of interested -and'informed sources outside the traditional scientific
trcles. Once thaf, decision was made a host of opportunities and problems arose What is the
:ed? Who is besé@ﬁﬁdipped to know? How many should be reached? Who represents the pre~ - [
)llege science education efforts? With whom will NSF'work>in‘imp1ementing future programs?

1at data will reveal the needs and satisfy the broad responsiBility pledged by then Assis-
int Director Averch? ) - :
~

»

B e
o

*W. James Popham, Educational Evaluatjion (Englewood Cliffs, N.{;: Prentice Ha11,4Iné.,

V75), p. 65. _ \

**R. F. Dearden, "Needs in Education," in Education and the Developﬁé%t of ‘Reason, ed.
. F. Dearden; P. H. Hirst; and R. S. Peters (RKP, 1972). v

***parts of this section were drafted with the assistance of Arlen Gullickson of “NSF.

{
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Need. For'the Science Education Directorate's purposes, need was originally defined as
the difference between what exists (status quo) and what 1s-believed should be taking place
in science education (ideal status). Difficulty in implementation of that model arises

principally because of the lack of agreement as to what "should be."” Dearden remarked that "
norms may be vague, difficult to state, and difficult to agree upon. ) é?;
P . -

"Should be" may be defined in terms of present uaes or practices. The claim can be
made that if some science knowledge is required for functioning in daily life, then that
science should be taught. In such a case need (remaining amount needed) would be the differ-
ence between what is being taught and what is required. It was recognized that there is no
single universal requirement or desired status of science ‘education. There will alyays be .

"healthy disagreements as to what "should be." The suitability of a science program or of |

a child's competencies is largely dependent on his present and future circumstances. (In
practical terms there are not°minimum skills for all youngstets~-it only helps us to talk
about minimum skills in order to give greater emphagis: to cer%ain 1earnings that are widely
desired but not now sufficiently attained.) L }

Ry Is . )
It is essentially impractical to consider needs by séparately'considering actual status
and desired status. Both should be considered si‘tltaneously, re1atingﬂ¢9th to’ particular
children, particular communities, particular learning tasks,; and particular currgcula. .
When one inquires about status (as we have in CSSE)'it is difficult not to 1eaé; about ‘need "
directly Students, teachers, citizens, and others are quick to follow answ about the
present status of teaching and learning with information about what the ‘status should be.
They ‘speak of problems. They speak directly of needs. ! S
Y N
The Jacobidn. The problem is to identify a course of action given statugfand need infor-
mation zsfﬂnot given a "destination.” One might look to mathematics for a sense of strategy
here. en analysts are searching ‘out a maximum point on an unseen but formulated surface
{e.g.: y=f(x,v,u)] they may use a directional rather .than a discrepancy strategy. The slope
at the maximum point, such as at the top of a hill, is zero. The surface. is horizontal
there, there is no slope. By the use of derivatives and the calculus one can learn the
slope at a present position, or at any guessed pogition. Once the slope is known there,
it is only logical to move on "up the slope, uphill" toward the searched-for maximum, t%en :

to check out the slope again at a closer spot. : ’ X

L]

Sometimes the mathematitian uses a procedure called the "Jacobian." It permits him '
simultaneously to take readings of slope at nine patterned places, using the information
to make a much more considered estimate as to where to check the slope for the next itera-
tion. But with or without the Jacobian, he doves in the direction of improvement until he
gets as close as he wants to be to the zero~s8lope maximum. .

*There 1is an important political implication here.- If it is believed that the perception
of need is most effectively expressed by specialists in science and education, then it is °
important to have raw status information for them to work from. If it is believed that the
perception of need is most effectively perceived by teachers, students, parents, and others
citizens then it makes more sense to ask directly about need than to speak of need as a
discrepancy between an actual state and an ideal state. Neither perception alone is usually
sufficient, of course, but preference for one or the other helps to resolve the definition
of need to be used. :

Fa
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The key to. this{strategy is to keep moving ia'the indicated @irection. One does not
know where the desired gpot 1s, but only‘some§hin§f§bbut the conditions there, speciffically
that it'is higher, (i.e., better) there than any athér-place around. Of course therf is:
always the risk. that the maximum one will find is only a local maximum, that there gre higher ™ -,

hills elsewhere, but the local maximum fouiid may be good enough.

In education we identify many situations in-which learning is not ag'the high level we
would like it to be. We would like to find conditions that bring abodt the highest possible. -
learning. But our research efforts have not been able to tell us at all accuratély about-
what conditions, at what locus, the maximum learning occurs. What we can do isf%o study
the present conditions, and head out in the direction of most likely improvement. If that -
makes things worse, we can retreat--but probably we will find some improvement, and identify
a new direction of improvement. e S ' : o

. : ) . i’l o - oo

Someétimes we can locate Knowledge or experience which enables us to estimate what the
learning would be if corditions were changed in some wdy. Then, as with the Jacobian, we
might make simultaneouc j4dications as to the best direction to move. :

.

"The critical idea here is that we do not know where we ought’ to be. In education, as
with the Jacobian, it is impossible to say, "Here is whére we ought to be, therefore we can
merely subtract the distance and move that far." We cannot identify the most important needs
by noting the greatest discrepancies between present and ideal status. It doesn't work tha;
way.  What we can identify are the greatest distresses. We can recognize our problems and °
aim our movement, rot in the direction of an obscure Utopia, but in the direction of relief.
(Almost . no one can spell Utopia, but everybody in the country can spell Relief.) The key to
.need recognition ia findin% theldirection of reélief. . .

—
'

Another Rodndfor Two of Studies? .At the end ‘@f the present round of studies we will
know.a great deal about need for improvement of pre~college.science learning and teaching
in the U.S. There will be some issues central to NSF program development which will be
unclear, .needing further study. There will be some issues that are clear but unresolved,
with different directions. There will be 'other needs still undiscovered, principally because
only certain sub~groups of the population were asked this time around. Leaders of industry,
economists, tedcher trainers, and futurists -are some of the many who ‘have additional ideas - s
.about what 1is needed now and what willllﬂtér be needed. '

-

The choice of this rationale for needs assgssment does not deny that Utopi;n ideas
about science education are important. It only claims that the appropriate inputs for the
Utopian output are obscure.‘' It rejects the idea of making' a single calculation as to .
what is rieeded for a once-and-for-all change. It opts for incremental remedy.

Clearly a needs assessment should be accompanied by a study of the options available to
alleviate the higher priorit& needs. Some information on relief possibilities accompanies
information on the need, but morée systematic study of alternative tremedies is usually needed.
A second round in the NSF's needs assessment procedure might include one or more studies
(probably policy studies) for each need, or cluster of needs, including the following:

-
(a) vo further identify: the need;
to examine its interrelation with other needs; and
to examine the conditions under which this need is
more or less formed; ‘

Q
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) and then N ke
(b) to identify possible options for remedy of the need or improvement
o of conditions; and
to examine .the costs, bxisting conatrainta, and 1mplicqtioha of )
S exercising each option; and especially Ty
(c) to examine carefully the projections of change in conditions ‘so
. as to know what relief may occur without action, and t¢ know

what exacerbation is to'be expected.
’ . L
For example, it was our observation and it might be coneluded by officials ‘of the NSF
that "teacher support systems" were weak and- needed vitalization The  teacher having diffi-~

) aculty carrying out an ordinary science teaching assignment, wasgaé@n to be without sufficient
‘" aid, though many agencies existed for the gurpose of providing aid, Teachers told us that-

thefr resource people largely did not know’the realities of their ‘glassroom aituations. '
Potential allevi, ns were aeen ‘via. bétter curricular materials, institutes for teachers,
Teacher Centers, and Teacher Nétworks., Thie role of the Teacher Association and the inter-
mediate district apparently needed study. Additional "excessing' "riffing" of teahhers
in‘ghe future means tBat more- nonpcience teachers can be expetcted to get science assignments
indhe next ten years. These are matters to be studied if the NSF is to alleviaté the per~
ceived need for support for teachers having difficulty providing good BcienCe instruction

. If the National Science Foundation is to continue to improve its awareness of’ Cerent
conditions of science teaching and learning from time to time, one or more addit el studies
should be established to look broadly at the needs : _ ——

. ¢ : ¥
k ,.'5 N ' - - s ' )
% P o

The next studies

(a) might draw on additional information sources, such asg: S
.professional associations, both educational and other;
business and industry, including NASA, DoD, *étc.;
college people, administrative officers, teadher o (
trainers; state departments of education}:.
legislatures, governors, congressmen and staff; ' T
scientists;
specialists in manpower and employment,
and community advisory groups . . .
for the purpose of” getting new perspectives(n?identified iBBUEQA .:}a}
\ and for getting additional iseues or needs identified Lo
(b) integrating and validating need~-persrectives with’ various”‘at
studies, such as those prepared b , ’
The Internationg]l Education e Llon;
the National Assessment of L. nal Progress;
the Educational Products Infocau on Exchange; and
the National Center for Educationsl Statistics; and

(c) providing special perspective from distinguished scholars
with an orientation to: . -
the history of the problem;
a comparison a¢ross countries; _
an economicqnvdbl or rationale for science education; and T
a "socialization" rationale or model for science education.’

i
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A third round of work might continue to start new probes of issue clusters and contin-
uations and improvement of overall need-assessments for ‘the NSF. It also should move to a
feasibilicy-studxfand perhaps pilot operation of one or more program options appearing most
favorable in the ‘second round. The idea is that changes in NSF activities should be based
not only on needs'assessment but on policy studies that directly relate to practical con-
straints under present and future conditions. The focus in this NSF needs assessment would
remain on providing a more community~based perception for NSF progragming to assist the :
schools (and other'educagk6nal media) through regular and continuing suppért services.*

L2 4

E]

, i/ What 1is proposed here is thac'ngeds be identified directly, not without consideration
and documentation of present conditions and desires for the present and future, but that
needs not he operationally defined as a discrepancy between the two. What people can often
agree .upon. is tife direction in which to move to improve conditions. Needs will not be
entirely eliminated by any cne program, but they can be alleviated best-~1it is claimed--

y direct attack upon the problems. When problems and constraints are sufficiently reduced,

the nation's educationaLijstém,-following the dictates of the individual communities, can

be counted on to provide‘a proper science education program of quality.

A ﬁierarchy of Needs. The behavior of an individual at a particular moment is largely
determined by his/her stropgest need. This seems to be true for teachers, and it may be’
true for school systems, and for national efforts. The- "behavior" of educational programs
and teachers in classrooms at any particular time seems not generousiy directed to the highest

and most complex of needs, but more oftem at the lowest and most diate.

A
- »

) Abraham Maslow once offered an interesting framework to é;plain the hierarchy of
re%?onses to human needs. According to Maslow, physiological and safety needs are strongest
untill they become at least considerably fulfilled. If survival 1s not threatened then the
individual can attend to sociag and self-esteem needs. And finally, when comfortable among
peers and with one's self, one then may move on to "self~actualization," attempting to sat-
1sfy the need to be tfe "best" that one can become.** . '

L : .
i, Itﬁis interesting to note how in some ways a hierarchy of needs fits the behavior of
school officials and entire bodies of government. _When survival is threatened, when the e
budget is about to be cut, when asked in new ways to .be accountable, or even when the 1l1lu-
‘sion of such "Jeopardy" arises, it seems very difficult for the teacher or superintendent
or director or commissioner to work cooperatively with other agencies. And~orily when the
institution is respected among others and by itself is there real effort for it to hecome
the self-sacrificing, altruistic.best" it can become. Or so it often seems.

" There is a need for excellence in teaching, in learning, in administering, in providing -
support. As the educator is charged with failure or threptened with transfer, as the agency -
is: embarrassed at hearings and asked to Justify its actions, there_may be an all-absorbing
effort to protect the enclave, fo survive. The more there is indignation about the absence
of excellence, the more there are charges of a lack of excellence and clamor for it, the i
less likely persons and institutions can mobilizé to attain it. This is not a plea to quiet
the clamor nor to ignore the shortcomings of educators and educational institutions, but a
plea for understanding the response. It is a plea for letting up on a singular emphasis on
needs. The more needs are subdivided and specified, the more defensive many educators and
institutions become, and the less rational may be the response. We have to move to gain re-
lief even before we know enough about our needs.

*This action on the part of ‘the NSF would be consistent with the historical pattern of
social reform in America, according to Harry Passow-in '"The Future of the High Schogl,'

. ey E}

Teachers College Record 79 (Septemyer 1977): 15-31. .
**Abraham H. Maslow, Motivation and Personality (New York: Harper & Row Publishers, 1954).
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POSSIBLE ACTION FOR .THE NSF. SCIENCE EDUCATION DIRECTORATE

@

In an internal document for NSF staff planning (dated 6/11/77) Howard Levine wrote:

Since the Directorate is concerned with the interface between science and
education, 1t must begin any analysis by determining the current status and
future prospects of both of these entities. It must then synthesize the
‘infermation at the interface to discover whatqthe pressing problems are at
the interface. Finally, it t propose programs to rectify those problems.

ed and widéspread reliance on'informa&ion for program
ly an impoftant ingredient. For example, sensitivity
endent on information, but needs more than information
these case studies tells of current statuses of some
ctation for the future, It of course provides little
The interface between the two is more important, for

There is reason to question the évQ
planning, but information is certai

alone. The ihfprmation provided. by
schools with a strong sense o
information about scie tself.

“college, graduate afd bost—graduate education than for pre-college, but the sense of inter-

section is an important one at all levels. ~ . #

'Followiﬁé our ‘esearchkplan, we reviewed previous;NSF program effqrts and‘attempteq_to
anticipate prospectlve and potential headings. In this section of the CSSE final,regpﬁt we
comment on the desirsbility of support for., those headings in the immediate future--consider-

_ing of ‘course the many points of .view expressed in our case studies.” -

" Curriculum Development= .

’

- o . . * .

. As long'as knowledge and pedagogy change there will be need for curriculum de§élopmént.
Bﬁﬁwright now is not a time of much change. In the schools we visited we found renewed
attekntion to a.traditional curriculum and Only otcasionally a need for text materials not
currently available. We did hear some requests for basic ot remedial arithmetic materials

for shigh school "age students. Teachers in all subjects continued to look for sypplémentary

maté&gials, something beyond the syllabus that was inexpensive and motivating. There was
some feeling that teachers should have. help in developing materials which could be shared

with other teachers, as is done in the Vancouver Environmental Education Project at tie

University of British Cblumbia. Testing appeared to be too strong an influence on curriculum

‘development. Curriculum developers should probably give less attention to the analysis of

skills, more to the contextual utility of skills.

Teacher Institutes, Centers, Networks .
. - J .o
: There was-substantial need for pedagogical support .for teachers. Many of the good
ideas of supplementary centers, intermediate districts, and teachem\tenters had not caught
on--for reasons we did not understand. But the need was well rec gnized out there. There
continued to be a very good feeling about the NSF teacher training\idstitutes, and many
teachers and administrators told us the '"course content" institutes\ghould be extended to
the many teachet® who-have not had a chance to benefit. from them. Institutes based on the
use of éxpensiQ?&materials or new departures for teachers were less kely to succeed at
this' time becaus€ local funds and innovativeness have ebbed. . As a grlup, the  teachers we
became acquainteﬂ?with in these studies wanted to extend their continulng professional
education. Many expressed need for better ways for teachers™to share experience and get
help with problems. ? '

S B | N
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Scientific Literacy

Overall, in the sites at which we observed classes, science was seen as having rather
limited value to the education of all®students. Numerdus districts had general stcience
goals for students of the elementary grades and junior high school, but these .goals, did not
get high priority attention. Many a district's teachers were satisfying their obligation
to teach science by using reading materials that had a scientific topic and by observing
-the development of plants and animals, important activities but falling short .of usual

definitions of a science education program. W

The claim that a deeper level of understanding of science is necéssary"Qr mature
thought 1s a provocative idea, but ope'that lacks empirical 'substantiation at consti-
tuted minimum competency in science or .any area of skill or knowledge was highly dependent
on local circumstances and value patterns; therefore, gcientific literacy was not something
"testable" with a single standard on‘a universal scale. But the idea of a better place for
sclence education in general education is worthy of further study.

Coe

Schdoer:ranged_Oppoftun;ties to Learn Sciencé'Out-of-Schgol o

Programs of outdoor education, with strong science comppnents, were found.in several
"-"of our sites, particularly the ALTE, FALL RIVER, dnd ARCHIPOLIS® schools. Students there
testgfied to some happiqst{éndzyost mémoraple lgarningslinwoutdoor programs. Combination
school and work programs,-presently a priority’planning topic with the U.S. Department of
Labor, could be much more fhan”a,credit-for-Work—éxper1ence plan if curricular structure
vere integrated intg the arrangements. The opportunities to-provide valuable scilepce edu-
cation experiences in such high-motivation programs were numerous. It needs to be realized
.that many Schools found the arrangements for such out~of-school experignces problematic,
exhausting, and of no lasting value, as we learned from the Columbus,'Ohio, School-Without-
Schoolsobservations. The National ‘Science Foundation could assist the schools in making E
; these difficule logistic arrangements and contribute a bonus to the local science curriculum
" at the same time'. ‘ :

s

In an article entitled "More Youth Than Jobs," educafional socialogist Robert Havighurst. ,
‘said:* ' . . o . a e
The. contemporary. youth crisis calls for leadership and action by educators -wotking
at the high school and college levels. However, they will have to think and act
outside of their'aéEuSQOEed routines. Youth need practical, maturity-promoting .
experience . in ‘the adult 'world, together with vision and perspective on the future
of the society for which they will soon become responsible, o v

He proposed an Educatigh for thé Future program along these lines with emphasis on the 1{beral
arts but'takiné—giace’in the work and learning settings of adults. He suggested a joint
curricylum commission funded by the National Endowment for the Humanities and the National
Science Foundatidn. The findings of these case studies largely support the need and good
sense of this proposal. : i i

”
N

*Robert Havighurst. "More Youth than Jobs," The Center Magazine 9 (May, 1976): 16-19.
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o 6

ERIC

Aruitoxt provided by Eic:



' - . 19:25

E

Science Education Through Non-School Institutions

8

The public schools appeared to us to have a full load of work and to be moving away .
from science education more than toward it, with the ekception of computational arithmetie.
It was our conclus n, even xhough our sfudy did not extend to non-szhool media for science
education, that more programming could be purchased non-school than through schools, for the

* game investment. The problem is that the children who would benefit most from most non-
school programs are the youngsters who already have the best of,it, the ones who already
are traveling, going to museums of technology and ‘natural history, who are guided to the
Cousteau television programs and have a chance to look at an occasional Scientific American.
Special progr@mﬁbmight«be developed throngﬁjlitie I of ESEA for students-whose parents are
economically disadvantaged and who do not subscribe to the local school objectives or are
not gserved well by theém: .Speci&t 'television programming in the science aress 1is probably |
undersubscribgd at the present>time, gnd mu¢h more could be done with local park districts.

We noted in particulat the changing role of the 4~H clubs in America (page 15:54). . .

Adult and Continuing Edfcation
ES

There 18 One all science education:void that NSF might try to fill, but it would take
major planning 2 elopment There are people of various ages, mostly those out of
school (we encountered an interesting mother-son business team prospect) who are thinking
and working at the developing edge of some technical area, such as verticalization of pork
production and merchandising, technologization of warehousing and inventory control, repair
of hi~fi equipmerit, use of polling. techniques ‘by local newspapers and advocacy groups. ;
There are far too few such people in most communities to support formal coursework or even
informal learning groups. But in a region of perhaps 90 minutes travel time there may be
several who are interested in the same thing, and whose interaction would) facilitate their
learning. These people could be agssisted considerably by an’ exCension ppbgram oriented to
scientific support for self initiated learning,

This is an area that university-based extension Services have considered their respon-
sibility, but even with large transformation in .recent years, they have not developed net-
works- or . study'gtoups on the basis of the. 1ndiviual learner, but rather on the basis of the

A drawing 1 of unusual contributions from scientific fields has
ot characterized ﬁhese,effgrts Clubs, such. as 4-H, and industrial erganizations, have.
;ried to do some of thfs. But have heen- limited either by commonness of interest within a
community ‘or by the Iimited" i&eationdl horizon of the sponsor. It probably would be found
that existing extension networks and clubs should be the operating platform for an NSF
program designed to increase the science education opportuniities for isolated individuals
but moving beyond the instructional offerings of eveh the more advanced institutions.

N

- . =y

Research on Science Eduggtdon

AN

The "National Science Foundation has for the first tim¢ become engaged in the respon-
sibility to conduct researeh on education. It would seem that a review of the millions
spent on research by other agencies of the federal governmdnt would show millions spent
without apparently moving us substantially further in the d{rection of understanding educa-
tion or providing a better base for developmént than we had eviously. Now it could be that
the NSF could ‘organize itsNﬁ%inies better, find better researchers, or probe areas with
higher potential--but the NSF planners cannot be without trepidation at the prospects.

é? .
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It was our conviction before we started this study, and we: became even gore persuaded
during the doing, that research on the context of instruction rather than/;égearch on the
learner is more likely to yield insights into the ways of improving the quality of educq&}on
that is offered. - What research on the learner tells us is the vast nugber of ways” people
differ, and how greater experiehce increases those differences. What research on the peda-
goéical‘processes, the administrative processes, and the social-political background tells
us are the obstacles to learning and the obstacles to changing the opportunity for learning.
The cognitive~personal, obstacles to learning are formidable, and also not much amenable to

5schqol'qontrol. The sbcial-ﬁoliticalibbsggcles are also fprmidable, and also not much ame-

‘nable tp school conttrol, but somewhat more. R

.

AR
. ' -
, - . .

. Beséargh on -the Support Systém: One of the most attractive topics dffreseqpch appears
'to us tg be the study of the support system for teaching and learning, fncluding«the role:. |
of the priricipal, the department, the curriculum’superVisoﬁngtheJinfservice‘trainihg pro-
gram, the informal teacher networks, the professional associations and unions, the continu--
ing ties with colleges of education, the PTA's, the ‘textbook publishers, and more. It might
be presumed, with the schools having §¢come more technjically-oriented, that a support system
would exist to diminish the non-~teach¥hg burden on the teacher, to bolster those teaching
areas in which the teacher is not strong, and to maximize the use of the teacher's talents,
It was apparent that many support systems'%ere not accomplishing these purposées. '

j§g§earch on the Curriculum Supervisor. One part of_ the support system that should be
singled out for particular research attention is the office of the turriculum supervisor-or
coordinator., Handled in quite different ways in different school systems, the role was appar-
ently undergoiﬁg“new changes. Partly because of district décentraliéation, budget cuts, and
greater involvemet of central offices in state and federal programs, the; offices of currics
ulum specialists now appeared to be bhsy reviewing new regulations and pmgparing;pyoposals '
for new or renewal programs. Work strictly on curriculum*and pedagogy problems appedited to
have diminished. This may have been an improvement--we do not -know. Our CSSE experience
was that there were few science curriculum specialists-available to help teachers withcourse
content problems and few district officials speaking comprehensively about science education
generally. A research su&ﬁrmight show that these functions are amply being taken care of
by teachers, might show that the present coordinators are doing the new .jobs as well ag the’
old, might show that if increased these offices would be staffed mostly by, ''excessed" admini-+
strators or might show that the National Science Foundatjion should undertaf programs to héﬁﬁf‘i%
upgrade the role and the responsibility. ) - '

. There is another aspect of . thé curriculum supefvlsar”that bears investigation. A huge
investment was being made in-the nation's schools in management information systems, many of
them mandated by the states. Theré was an assumption made that resources existed at the
district level for interpreting the data so that correction or rep}acement of curricula would -
be soundly based. Many supervisors would tell us that they did not have that kind of exper~-
tise; about the best they could do is to get some of the testing péople and some of the teach-
ers together and to go over the data and see what sense they could make of it. These reviews
may be good or bad, no one apparently knows. Just what the curriculum people can best do in
these situations, alone or as part of review committees, is another important research aim.

Research on Scientific Knowledgability. Although the amount of testing of ‘student kngwl-
edge and skill has increased it was difficult for, us to see how it has improved science edu- "
cation, including mathematics education.. Supposedly we are moving to a time when tefichers will
know how much the child knows and how much the child does not know--at least within pre~
scription of objectives. Many teachers and administrators expressed a belief that they were
making progress in this direction. We remained skeptical. o A

v 3
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But one thing clearly was happening. ‘The curriculum was becoming more oriented to
general skills (adding, reading, observing, looking up information) and less oriented to
subject matter content. This was partly because a skill item appeared to be more basic and
universal than a content item. and therefore ' relevant to a larger stretch of the instruction
and more likely to be good preparation for later courses. Perhaps research and development
in the science content areas might help to return some of the attention of both instruction
and-testing to the subject matter of the sciences. (See Chapter 15)

° ‘ » K
K4 » ' R .

is noteworthy that we have not been able to provide standardized testing instruments
which are focused enough to note when a teacher has spent an extra two weeks on a topic, but
not so narrow as the present lesson-specific criterion referenced tests. There are mary
problems with testing, and developing more tests may add to the burden of instruction and the
risk of further imbalance to educational opportunity, but the present négligence of testing
for subject matter sophisticition seems to call for reserach attention.’
i < A

Research on Use of Science Instruction-for Socialization. The uses teachers made of
science subject-matter and instructional wmaterials for socialization, that is, the incul-
cation of values as described in Chapter 16, were subtle and pervasive and often perplexing.

It appeared to some to be a means-ends reversal at least to those of the rational world of

science, where scientific inquiry can stand as an end in itself. However, from. the point

of view of sociology and anthropology, educational institutions functdon primarily in the

transmission and preservation of ;ocietal values. Thus the context of;, the general ‘educational

' programs, including ritualistic activitiés, served primarily to establish the attitudes aﬂd
habits of behavior in youth which become the admission passes to membership in adult society

7

In a technological age, when vocational training becomes more and more specialized, there
is a possibility that general education in scientific knowledge may function more and more as
a behavioral badge of eligibility for employment further educationar@bpportunity, and various
privileges of the society.” The strong suggestion in Chapter 16 that teachers recognized this
function and wanted help in adapting newer i;;trﬁttional materials to these ends needs further
study. If such socializing functions block the effectiveé adoption of educational innovations,
as they appeared in this study to do, they need to be more thoroughly understood than they “
‘are now.

BN

k% k

‘

-

N This section .obviously did not outline a major educational research program. We of the
CSSE staff know that there are many fascinating problems to be explored, and we feel that a
sociegy that does not pursue its grand doubts and curiosities can have little hope of coping
wiﬁh its immediate)p;obig t~we did not agree on the value of further basic research in
edﬁcapiona Aps1Bwgs’, d

Oy dttenty »g’.%q i

N 5 (s cog®ern for ¢
-,55q§-qﬁ§k59;ience Fohin
. Vreshmggdat ions witl]
eﬁ resea:oh me,

ipresent status of science teaching, dhd learning, with par-
| tha. rather immediately deserve pro rammatic support from the
} 7‘e£yere not well acquainted with pros tf®&e NSF action so our
rve that aim as well as.perhaps they shou d, The four .aread of
hed above are, we believe, the most relevant and worthy of exploration:
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SCIENCE EDUCATION STRENGTHS, PROBLEMS, AND NON-PROBLEMS
oo . iz

In the .foregoing sections of the Executive Summary we have summarized our findings and
commented as to how we sawfthem relating to National Science Foundation programming for pre-
college educatidn. Although we benefited from conversations with staff members of the Found-
ation we feel that we do nqt have sufficient.- information about courses of action and merits
and costs thereof to justify making recommendatfons. Ng?t we do in the following section is
to identify what we saw to be strengths that need to bé protected problems that need atten-
tion, and problems often identified which we feel do not merit NSF programming attention.

In preparing this list we went well beyond the findings of this case study project to.include
other experience we have had as researchers and teachers, along with findings from vardious.
other research studies.

Ty
STRENGTHS

The most substantial STRENCTHS we have seen in séfence programs in the schools are the

‘following It is\believed by the staff of the CSSE project that NSF planning should give

priority gp programs which would sustain and pfotect these strengths.

1. The large responsibility given thgpindividual teacher to decide what will be taught
and how it will be taught. Many teachers not have as much leeway as they would like but.
other teachers wapt more of the choices to be determined by the ‘district or state. It 1is
possible that an adjustment could improve things. But the reliance on the individual teacher
to make the critical decisions as to what science education will be is compatible with both
the workings of science angd the requirement of! personal responsibility for decisions in a
democratic sdciqty

fror—

2. The respect shown our faculties of science and mathematics by the general public.
A lesser respect but still substantial reégard, is shown for the teachers of social studies
in the high school and for elementary school tgachers. The militancy of teacher organizations
in some places might erode the respect for teachers collectively. The -gard shown individ-
ual teachers continues to be a strong basis for maintaining and impluvjﬂg school,programs.

3. The sincere regard ’each=rs have for the well-being of students, both personally
and academically. The teachers have somewhat less concern for :.irents and taxpayers gener—
ally, but still, as a group, have a high sense of social respon: bility. pNeither child nor
adult always appreciates the concern; sometimes the benevolence . rre 1t ly disguised; but
by and lavge ‘the empathy is there. Paradoxically, a teacher's effu:its in the direction of
personal development for students is often’'little appreciated by subject matter experts and
parents, and least of all by the students themselves

S

4. The NSF institutes for inservice trafning. These institytes provide one of the best
opportunities available anywhere for upgrading the scholarly understand;ngs and to some extent
the professional skills of science and math teachers. They are not: 9ntire1y suitable for
teachers who are struggling with their classroom teaching responsibilities, but are valuable
in refreshing the knowledge base for teaching and establishing networks of teachers to tackle
common problems.

5. The complex and sophisticated epistemology developed by the modern youngster. While
much of the’ kgowledge a child has may {tself be simplistic, the intuitive understanding of
knowledge is” formidable. They understand that "truth" changes and that we are never going to
reach "a;full and satisfactory explanation of many phenomena, that from different points of
view you arrive at. ‘different conclusions, that truth will be used selectively to further
ong's beii fs. They are questioning authority. They are more tentative than children of
most, cu;rgpes and&than children previously in this culture, but are not immobilized by their
skepticism;; )

¥ ' a g
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6. The material and episodic learning resources of a sclentific nature. The array of
materials available to American schools for teaching sclence is vast, though cost,or regu-
lation may limit the choice terribly. The opportunity for most children to’ encourter sciencc
on television, in museums, during travels, etc. is immense. &

\ . .
7. The math warsadre pver. The contentiousness of the new—currIZ\éum advocates and
i the, Lraditiondlist€ has largely disdppeared from the schools. Scientisty are less frequently
“pngtrayed now as ""'mad bombers" and technicians as "polluters.”" = In most places there has
been a mellowing of faculty attitude toward.science and technology. The attitude is, as
Kenneth Komoski of EPIE put it, to move "forward to the basics.'" The preference now of the
1( mdsg of elemcntary ‘teachers is for teaching sclence as part of reading and reading as part
# of science, -but the time is propitious for reconsideration of claims as to what are the
“ﬁ&%pnimdry 1dgds and student competences in Science that the schools should emphasize.

'), \,
"are.what we of the CSSE‘Q&OJ ct sawspv byqthe most serious pgoblems in . vence
ahd learning :n the Amgx@can ¢t ¢d8. These are problems thag’are part of larger

. "unlikely to be "solwhble" by aﬁything NSF might do-~but coqtﬁ&butions to solutions,
ujeven amel1ordtlons, beilevéd o' h@’withln the capability of NSF programming. Note
?iﬂin that thE5c<the:vﬁ5gons ar hot drawn from our GSSE experience alone.

SR
__“’ .“;r;‘ Fhe bropontian.ofdséhogl fundlng spent for instruction is diminishing at fa distres-
‘Slngﬁldte _District b ﬁetsﬁshow largest* increases for teacher salaries; this is true but
lﬁisleadxng More and‘more admlnistraxlve costs, such as those assdclated with enrollments,

(plannlng, progran. developme ﬁ evaluation, and coordination are being listed asg instructional
tosfs~-but contrlbutlng*very*little to the teaching and learning. Much of the increased
expenditure :is at the federal ‘and state level, but the districts and even individual schools

'have a{logatcd more money when they could to the administrative costs of instructional sys-
tems - ‘and less to actual instruction. Additional time for administrative dutles is required
‘of teacherq (testing, discipline). Costed out for instruction, even considering rising

N teACher salaries, the funding for.teaching is diminishing proportionately.

2. There is a giminished concern for scientific ideas, such as Newtoh's laws and homeo%
stasis, as central to instruction in science. Replacing the emphasis on fundamental rela-
tiénships are: topics of a scientific or technological aspect, such as environmental pollu-
tion, animal behavior,: and space exploratlon But even thosé are giving way to emphasis on
fundamental learning skills, such as reading, arithmetlc, ‘and spelling. In spite of the
fact that there is little evidence that these fundamental skills should be (or even can be)
mastered before substantial time is ‘taken-to develop an acquaintance with the basic ideas -
of science, the pressure in the schools 1s to set the ideas aside for a later time that for

mpst students never will come.
PO

3. The pedagogical support for teache.. is poor in relevance and small in quantity.
Though they do not complain much, teachers have few resources for assistance in teaching
difficult subject matter or in teaching children who have trouble learning. The present:
response is to have teachers teach them something simpler. The assistance in in-service
sessions after school tends to be acquainting teachers with new. regulatlons and new opportun-
ities--which are important, but not useful- for the difficulfvgéﬁagogical problems. More
experienced teachers are helpful, but help is personal and on qﬁ"favor basis. College courses
and special institutes help a teache@ﬁwith new conceptualizations, but not much with old

“problems. »

t

4. Opportunities to Jlearn science gfjit—of-school are not sufficiently supported by
teaching in the schools. Many teachers{g#for example, do have children watch Natignal Geo-
graphic television shows, purchase hand calculators) - and visit-local industries, but many do

not. There is little official reward to the teacher.&tho encourages youngsters’ to incorporate
into their formal education learnings from the rich environment around,
r

Q

ERIC

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

19:30 ¢

5. The emphasis throughout*the school program, from kindergarten through'the twelfth
grade is on preparation, not on utilization. Almost everything is learned because it is to
be useful somewhere else. When the student gets sometimes to a point where specific learning
was supposed to be useful, the next teacher complains that it was not learned well endugh.
The opportunities for utilizing one™s "preparation" are too infrequently built {into the
curriculum--so that the child gets all too little experience in school as a uer of organized
knowledge.

6. The schools are no longer providing a spokesman for science. It uged to be that
the superintendent was a man of learning, a professor, a voice for the importance of knowing
why things are what they are. Now, though just as intelligent, the superintendent is a
specialist in management of a complex institution, an expert in community relations, and a .
liaison with federal and state agencies. The curriculum coordinator is do%ng-important thing%ﬁiﬁ
but not speaking out'aboey/the importance of science.

NON-PROBLEMS - : ' w
o o -

There is an additional 1ist of problems to be considered, a happier list--for these are
problems that get gubstantial attention but more than is justified. In other words, the fol- -
lowing problems have not been seen to be as serious by,us of the CSSE staff as théy'have been
by many people in many places. We do feel that anythihg that is seen by large numbers .of
people as problematic deserves attention-~but it may be more in the mattgr of helping the.
concerned people to see the condition as perhaps more tolerable than they have been'seéing .

1t. < o

P “ ’ !

. 5 .

1. Among teachers and among citizens there are great differences. in perception of .the’
objectives of our schools, Our formal statements of purpose are overly general so that no
one will disagree or are overly specific so that each bit appears to be dmall and not “likely
to take up too much time. A healthy society needs no agreement as to what.the schools should
do. 1In fact diverse and even contradictory purposes can be (and regularly. are). simultanebusly
pursued. Agreement as to purpose doégezzt serve as a prerequisite for successful instruc-
tion--if it did we would'never have sutgessful instruction. ¢

2. The quality of reading and other "basic" performances of students is too low. The
fact is that we are not a literate people, not as it seems the Japanese or Swedish are.
Perhaps we need to accept ourselves more as what we are rather than as what some of us would
like us to be. Of course we should aspire to improvements in reading, but we ghould also
realize that totalitarianism is based .on trying to make people what they are not. These
children are not the possessions of the schools nor of the government. Even if we knew how
to we yould not have the right to make all of them 'good readers." Parent aspirations and
student agpirations should of course be honored, their sincerity in wad@%ng strong backgrounds
in basic skills should be respected, but they should not be encouragqﬂﬁﬁ think that without

- such skills a youngster will not "survive' or that gstudents are better off doing nothing but

skill work early in a program. They should not be encouraged to think that failp;ejg§J$h€¥
political-economic sys :u to provide jobs is something the schdols can alleviage by betters
reading instruction. Skills that show up on tests are important, but not 4§, important as

they are now believed tu be. The important thing is to educate "young people, ot to impose
minimal standards for diverse persons in diverse circumstances; toagive young8ters the edu-
cational opportunities they want, their parents want for them and tKat fit with traditional
ideas of what an education is-~and to resist the revision of programs to fit the technology
of ingtruction perceived in' administrative offices and governmental agencies. '"Reading" i
a problem, but not as great a problem as the nation thinks.

e
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3. There lagllttle articulation regarding instruction across classrooms within a build-
ing, across buildings, and across levels of instruction, from elementary to high school.
But there are very few subject matters for which the teaching actually depends on a high
degree of articulation. Science education and even a great deal of mathematics education
depend on personal experience and associative meanings. The curriculum which does not de-
velop these individual comprehensions is mechanistic and in danger of being sterile.
Sequencing of lessons is important. It depends now on use of syllabi, textbooks and tests.
Additional articulation is seldom needed. .It really does not help very much to know in.
detail what other teachers are doing or what later teachers are guing to be doing.

4. Science and the social sclences are seldom being taught in aé interdisciplinary L
fashion. Perhaps they are too hard to teach that way. To a person who is "up-to-date" in
several of the disciplines the absence of an interdisciplinary approach is dismaying, for
so many good learning opportunities are missed with the present approach, and the likeli-
hood of missing more by having teachers teach what they are unaccustomed to teaching or
hostile to teaching is high. It is apparent that human beings are amazingly able to fie
together things from different conceptual realms across distant experiences. We c¢ould- do
much. better in our instruction than we do, but over-attention to disciplinary boundartes
is just not a major problem. !

5. The level of work in our schools is highly dependent on competition. Winning is
just as Important for many teachers as it is for athletic coaches. Coéurse marks (grades)

arte greatly over-emphasized. Competition succeeds in ge. v, more ground covered and‘keeping
youngsters more alert than they would be otherwise. Bui, 1 cost is one of subordinating» |
the learning to an outside motivation, '‘ohe Which is ofteh unavailable for out-of- school EF o

e
learnlng The problem however, is a cultural problem, not one that the school now knowsl‘m"5ﬁ\‘

how to do much about. A

n
6. There is a diminishing regard for authority. This has direct relevance for the
learning of scieucé, as well as indirect. Not only are students as a wholeyless willing to

-do their assignments, but they are less willing to believe that/their assignment% are worth

doing. They have been well taught that scientific learning is fluid, ever- changing, and o
they are not very willing to memorize something that sooner or later is going to be outdated.
This is a mature response, one fostered by a number of the curricular reform projects fifteen
years ago. [t is disappointing when we see it generalized to a devaluation of all learning
and a disregard for the learning opportunity of others. Of course, a student will study s
things of interest to him and his classmates regardless of howwauthofitative its aura.

Lt

9 -

: :
These "strengths, problems and non-problems' summarize our speculative ruminations
after some eighteen months of work on the Case Studies in Science Education. We believe

-they may be useful for NSF program planning but of course urge more careful attention to
“the project findings stated earlier.
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SAMPLE PAGES FKOM CASE STUDIES
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Readers of the Executive Summary will find frequent citation.of pages in the case studies.
The following sample pages ‘are provided for those readers who do not have access to the'eleven
case studies. . The sample pages are intended to give readers a sample of the several writing
styles of the authors and examples of treatment of certain key issues.

The authors were experienced researchers, educational evaluators and ethnographers. As
our field observers, they were encouraged to approach the site in their own way, to 'select
what to observe and whom to interview, to use their own methods and writing stylés. As a
result, the narratives they have producéd represent a broad range within, the general. rubric
of case study research. The studies read like short stories, novelettes, essays, summarf’
reports, or ethnographies. Some are laden with raw data, judgmental interpretations, vignettes,
and exerpts from observers' field notes. One gives more stress to reporting or analysis,
another lets the people 'at the site speak for themselves. The sample pages are intended to
invite the reader to get and read each case study-in its entirety.

i
.

These sample pages illustrate several of the most important issues raised in the case
studies. The work of the study was originally.structured bju&?g science teaching~and~learning
questions raised in the RFP and by primary science edutation Pssues found in the literature
and the field. From these "foreshadowed problems" emerged the general {ssues of the study.
Each field observer raised issues relevant to the site. ; The process of focusing on these
emerging issues and validating them with site visitations gave emphasis to problems both
unique to the site and universal to the study. What was important in one case was validated,
subsumed, diminished or absent in another. The within-site variatfon of issues often over-
whelmed the between-site aggregation of issues. The sample pages give a flavor of the kinds
of issues that emerged as relevant to science, math, and social sciences in 'each case~~open
space, excellence, grouping, preparation, articulation, alternatives, back to basics, socia-
lization, testing, disruptive behavior, school financés, teacher militance, desegration.

b}
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: SampTe Page L
A ' CSSE Case Study I

o : g SOME STILL DO: RIVER 4CRES ;- TEXAS

by Teriy Denny

An elementary school teacher who was trying to cover fifty years in & cnffee
break told me the thing I : :

PRPPAIS : 1
o

.+ « had to' Zearn most about our qchools i8 that change .comes very
slowly to RIVER ACRESN_ We had it good and knew it befope all this
started to happen. T;\;fld timesHouston farmer made sure there were
twelve good years of public school for his kids. Thoge who couldn't
cut it didn't deserve to. They have always had g good collegeé-bound 4

< curriculum. -Then they sent their children to thé best schools to A
get away from tne dust, the oil and the cattle. That won't do any-
more. Some may yearn for it but it just won't do. All kids need to )
get their chance. : . .

The Administration of RIVER ACRES sees architectural change as providing
opportunity for more children "to get their chance." But open- space education,
now a few years old in RIVER ACRES, came from the ," top down'" and is. embraced by
few of the junior high and nearly none ‘of the senior ‘high school faculty

In the RIVER ACRES school dfistrict I found an easy-going administrative
style that accompanied the helter-skelter day-to-day problems of rampant growth.
The citizens by their absence at school board meetings are saying #'things are all

» right." Simultaneously a group within the district is working toward municipal
secession from the district, a maneuver encouraged by Texas law. The easy-going
administrative style masks an informed concern. They are aware of what is going
on behind the scenes. One parent said the superintendent had more news sources
than Deep Throat.

One of the storms that reccurs regularly for the administration'is the
practice of grouping. How many levels; what criteria to use; and what are its
effects? . The conventional representations are made. There are calls for more

“instructional levels, for as many as seven in each grade in each subject. There
is d top administrator who wants fewer instructional levels, ."two would be about
right "

r

- Others feel the administration is caught in a responsive rather than a leader-
ship mode. They assert that the pace of change in RIVER ACRES is more tham it can
handle. '"Who colild handle it?" I asked. "A young, sensitive Texan who could make
us proud of what we are~-and who ate hurricanes for breakfast.
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. TEACHING AND SCIENCE EDUCATION
IN FALL RIVER by Mary Lee Smith

about professional matters, how to improve their teaching or their subject matter know-
ledge, or of ever ("God forbid") ascending to an administrative position. There is that
same feeling of regularity and sameness, as if the lounge patterns were laid down years ago.
It's a comfortable, friendly place for those who fall into the patterns. HNot all the teach-
ers do. Some deliberately avoid the lounge and don't share the interests and values of
those who abide there. If a department has a headquarters, there is opportunity for other
sub-groups to form and pursue thelr interests. One of these is Ahe math-science room,
crowded with desks, supplies, and equipment. The teachers uyse the quiet tq study, prepare
for &«heir courses, and exchange ideas and feelings about teaching.

~

The academic life at the high school (speaking only for science, math, and social
studies) appears to be confined to the classroom. FEven there, academic business is in al-
most constant danger of being overwhelmed by the student soclety. What takes place in the
classroom is he province of the individual teacher. The building administrators occasion-
ally observe and evaluate, but teachers rarely intrude on one another. If a teacher choos-
es to lecture, run discussion groups, or confine himself to showing films, an unwritten
rule seems to hold that others will say nothing about it. Curriculum--the coverage of a
single course or the relationships amogg courses—-is discussed and agreed upon in informal
department meetings. Incufsion into this system by central administrators or committees
is likely to be resented, sabotaged, or passively "waited out.

‘

The students appear to accept the primacy and authority of the teacher, for the hour
they sit there. There is rarely an outburst in class; one never sees the student flouting
the authority offthe teacher. Truancy is the only serious discipline,.problem in the
school. Classroom problems that exist are problems of acquiescence and passive non-involve-
ment. Many teachers express concern about conducting discussions. It is difficult for
the observer to pick out the best students in any class. They are as quiet as the others.
They don't seem to prpvide that spark that can help a teacher strlke a livelv pace and
maintain a taut intellectual tone.

* The academic life in a classroom is maintained only so long as student attention is
directed at some specific activity--a lecture or problem to be done on the spot. When this
condition is not met (e.g., when class time is made available for student study), students
relax at once; attention is directed immediatcly to each other. Social processes are so
much more compelling than school business. Work can always be postponed until those lone-
ly hours at hame; _Qg}rng class there are more important things on students' minds than book-
work.

(Observition ~f an advanced science ¢luse .] The teacher had assured me that
he would star't a new unit today, but the Students had performed poorly on
the unit test and he had agreed to revicw and retest ther. During the re-
veew the students quietly and diiigently took notes. Then he asked For,
Inlividual students to approach him with problems while the others reviewed
their tests. Immediately what had just been one eliss broke into sev- -

v oral conversation groupg. The noise Increased.  ne stulent went back’
to the lab to perform an experiment he had missed. The banter gtart-
‘ed with usual game of "whu'ja get?" but talk abow: ::lence vas soon ro-
plaged with tulk of girls, dates, cars, the latest track meet, the njurics
suffered in Friday’s game. Although the teacher tried to bring the class
back to “ctencg the hour was lost. Two firls from the hill opened the
dypor amd L7eckoned to a boy to leave class early. Several students sat
staring, wating for the howr to be over. .

The High School Science Program

The high school. science program consists of eighteen courses. Despite lenient grad-
uation requirements, enrollments are high. The“courses are staffed with an impressive

75
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: : CSSE Case Study II1I
. , e ' SCIENCE: EDUCATION IN THE ALTE
; - ‘ e SCHOOLS by iLou Smith

Among the report's conclusions, two bear upon the issues of
g p { P

curriculum.

‘And it cannot be denied that some teac

Elementary social studies continues to be an area in
which we find the least agreement on what we should be
doing-and the most difficulty in fully implementing.

In general, however, the record of what is being done
is dramatically improved over last year's assessment.
Then, recommended programs could be found in about one-
third of the classrooms in the district. Now, at least
one of the ﬁ@commended programs can be found in three
out of every four classrooms. .. Of course, how well they
are being used is a judgment sthe' pringipal must make.

4 ‘hers may be doing
an excellent job with other than the recommended pro-

grams. It would seem, however, that almost every teacher

needs a good set of materials from which %o start social
studies instruction’and it also seems that she should

feel free to take off from these materials whenever

appropriate.-

Careful reading of those paragraphs suggests a number of potent

but implicit aspects of curriculum in Alte.

The formal curriculum at the elementary school illustrates
vividly one of the most icentral problems in a theory of education
as a theory of action—-difemmas, trade offs, and decisions. 1In
this instance, one might draw extreme cases of a prescribed cur-
riculum for all schools and classes in science, math, and social

science on the one hand,and a curriculum totally left to each

‘individual teacher on the other ‘hand.!® [In between steps on such

a continuum might be the introduction of some commgnality within each

individual,building, which does occur presently in Alte.

variation between fhe extremes is to provide a prescription, as is

Another

also now in place in Alte, that half of the math time is IPI and

ha{f the science time is ESS.

The logic of the alternatives seems to be an accent on
motivation, creativity, and interest .on the one hand; and orderly,
organized, and sequenced teaching and learning on the other hand.

‘At its best, one is back with the former“to the'project” and

"sctivity" curriculums of Kilpatrick and perhaps Bruner. With the

latter, at its best, one is back to Herbert and perhaps more -

recently to Ausubel. Complex aptitudeXtreatment interactions exist
at the teacher level: that is,who can do what with each orientation.

'“An even more extreme possibility would be to have the curriculum
determined by the children. See. Anatomy of Educational Innovation

'(Smith and Keith 1971) for an account of attempts in this

direction.
‘v'l""
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_ CSSE Case Study IV

/ jos SCHOOLING AT BRT: A RURAL CASE
STUDY by Alan Peshkin

tha: otften. You know you! 'te never golng to get a whole class at the same time asking a lot ,
of questions, not feeling’ :hia inhibition about 'she's a teacher, I can't ask a question,'
but just interested in learning for the sake of learning and not because of next week's

test. That may be too much to expect., Still, you have students who maybe go do something
in sclence, who do well and enjoy 1it, and you have the feeling that you had something to do
with that. Those are the longer term kicks. From day to.day, the labs are more enjoyable
than classroom work. I think the kids get more out of them. I think I like most inter-
acting with the individual kid. There's students who'll tell you in class they don't know,
when they do know the angwer. In lab, they'll talk to you

" "all in all, this 18 a good place to teach.  Basically I feel I can be the- kind of
teacher I want to be. I don't really feel presaured from any direction. There's no PTA.
The school .board 1s generous. I haven't asked for big things, so maybe it's been easy for
them to agree to mv requests. I don't know of any ‘comment they've ever made about my
teaching. And it 8 the same with the churches, Some places have had controversies over
sex education, .We teach it 1in health, and in biology when I go over the reproductive svstem
I discuss contraception and venereal disease. We feel it's netessary for kids to know these
things. We give it simplv on an information basis. Most of the parents prefer that the
kids get it here because a lot of them don't know much of this stuff. As long as you don t
get into the moral aspect, The only time any of that came up was on the idea of abortion
and I don't believe in it either. That's what I told the class, but at the same time 1it's
there, 1it's avallable, and vou should know what it is, Beyond that, you make the decision
based on your family and vour religious beliefs,

"Evolution hds neve come up as an i{gsue. [ don't know. My personal view .1s probably
close to safe because 1 Hon't gee any divergence between the theoxry of evolution and a
religious viewpoint, I (suppose I'm not really radical. Maybe that's the reason I haven't
had any feedback.. If I Were an atheist, I suppose that might present a problem. And tffe
%tudents don't make it a problematic discussion either. Never had anyone do that, Here
again, our students are pretty much of one mind. They're pretty closed in the ideas they
have. [I've hardly had any feedback from the community,"

High School Science Classes

Chemistry I

~.

Mrs. N. shaows a girl how to get the area of a rectangle:

7

. - (10.0 cm)(15.0 cm) = 150 cm.
Y
5:% Do we have to dqi%he*problem that way? - [she asks, referring to the paren-

theses and the units].

T: Yes, And don't forget that you get squared centimeters. What about the
significant digite? (She and the class 8owiE up the number of significant
digits, on both aides of the equal sign, Mrs. N. emphasiaing they must place
a line over the zero in the anewer. She reminds the clase several times
about significant nwmbers, She reinforces certain pro(,edures, trying to

*In this and all other classroom scénes, S is student and T is teacher.
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L SCIENCE EDUCATION IN URBANVILLE: &
' , ‘A CASE STUDY by Wayne Welsh

a

crossesg your face as you watch their unbounded enthusiasm and curiosity,a Sometimes this
energy competes against the rules and order Jesired by the teachers. -

Elementary teachers seemed happler in their job than did their secondary counterparts.
There were more smiles and fewer complaints in the teachers' lounge. The battle lines be-
tween students and teachers are not so clearly drawn and learning seems more of a joy than
a conflict.

Reading and language arts duminate the Lurrinulum even at the upper levels. Mathe-
‘matics 1s a distant second but it is considerably ahead of anything else. Principals rank
the relative emphasis at the elementary level this way:

Reading
Mathemat ics
Social studies ; . -
Physical education ’
Health/®cience
© Music -~ ’ o0
Art

“

N . -~

. . N x . >
Y ) A reported schedule of a sixth grade teacher also 1llustrates the situation.
) ) N .. )

9:00 - 10:00 Language arts
}0:00 - 10:10 Recess
16:10 - 11:00 Math *

11:00 - 11:40 Social studies ° T
'11:40 -.12:30 Lunch-recess

. ) 12:30 - 12:45 Spelling

( ! . 12:45 - 1:20 ‘Language. arts or math again, depending on

R . . 1:20 - 1:30. Recess - < problems

1:30 - 2:30 P.E., sacience, art, music, health
- This schedule, or one like it, 1is typical of all the‘élementa:y schools. Science
competes with art, music, health-(sometimes considered sclence by teachers), P.E., and what- .

ever else may impinge on the end of a school day, e.g., parent conferences scheduled for
two weeks. And sclence is losing the battle. It receives very little attention.

The curriculum guide for the district, which is seldom used by teachers, recommends
about ninety minutes a day for language arts (including reading), about forty minutes’ per .
day for math, and thirty each for science and social studies. Other subjects are.recommended
- lesser amounts. Greater 1nf1uences on teacher decisions are principal pressure, or encourage-
ment, and current district priorities. The latter, currently are on such things as minimum
cdmpetencies in reading and math, desegregation écn@untability, and public relations in the
community. Science and social studles are being Targely ignored.

Probably the most important observation for the purposes of this study at the elemen-
, tary level is the small amount of science that 1s being taught. Only an occasional teacher
or principal who 1s interested in the area generates interest that may spread throughout the
building. Otherwise, one is most likely not to see any sclence at the elementary level.

Social studies 1s given more attention, but even this 1is diminishing as the move for
competency (with its increased time requirements) and other demands grow. Teachers seem %o -
be willing to teach social studies more than science, but less and less time {is availablef'

¢ - * #
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In oOne community every cufriculum dedision had:its*ties with desegreg?ﬁhﬁ(r/’~¢i\\\\\\\

¢

In the eyes of everyone in Pecan.County integration is the key issue, B i
perhaps particularly in the school§ but much of what is focused on education
pervades the community as a whole . %5» .
For those pressing more directly for integration there are still significant .
barriers ahead. The banks, medicine, pharmacy and the law are still exclusively
white as are most public offices. Yet there fs a feeling amongst those in leader-
ship positions in the ‘school system that it is omly a matter of time-before these
areas too become integrated. . ®
e . Lo L i [
.‘v v ) ‘I, } C 4
This mood of optimism, almost of crusade, seems to be what holds the school o
system together. Paradoxically even those teachers who do not share the conviction
for integration seem carried along by it, almost despite themselves. . I found it
quite:.common for white teachers, who seemed to have no hint of prejudice in school,
to return to the conventional racial prejudices and stereotypes out Of school
albeit in a muted and oblique form. . . . :

&y wh .
I confessed to o:*xblack girl that I didn't know how to react when teachers, <
" who in school seemed intent on makifg integration work, out of school expresged: '
prejudice. Should I admire their professfonalism or condemn their” hypocrisy7 D S
She admitted it was often confusing for black students: , .\(ﬁ B

Thére are teachers who will bé%real nice to you in school, but then

you'll meet them in towm walking along the street, and because they ~
have their wides or their husbands with them, they'll just act like "
they don't know you.

-

, i
Of course teachers often genuinely fail to recognize their students out of context.
This girl merely reports her feelings in the situation.

The-superintendent is seen by most people as being in a key position on the
integratian issue. . . . In steering his way through the rocks’and shoals of .
public concern and established ab%}tudes he has had to develop a sensitlvity for e
situations not unlike that previously cultivated by blacks. The anecdote that
best captures this concerns the mural painted on the Primary School under.the

"direction of (an) artist-in-residence. It just happened, she explained, that the
black children wanted to paint people, while the white children wanted to paint
housesy busés, trees and flowers. The result was a colorful landscape peopled
by blagk figures. The murgl is in a prominent position readily visible to visitors

. to the schools and the schodl board office, and as it neared completion the super-

" intemdent walked across from his office to take a look. “'Very colorful,'" was his
pointed comment. If you look now. you can see that there are some white faces too,
roughly in the proportion they are in.the schools (but they still have brown bodies).

To the outside visitor it begins to look like.a success story. The schools
seem to be working smoothly and integration appears to be accepted, even those
who ‘don't like it seem prepared to accept that the process 1is irreversible .

~
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S L : .. THE_STATUSDF SCIENCE, MATHEMATICS
- . , o AND SOCEA[, SCIENCE IN WESTERN ;

CITY, USA by R. Serrano_

. Cthe studonts went right to work. Other students worked on puzzlea and
similar type yames. ALl during the science session a variety of behaviors
were noted, but my overall merpaazon was that the students were inter-

ested-und appeared to be having fun (Field Notes, 1977)." -
[P R
7 In this school where the S-APA program is used the most "extensively "“they also have i
£ the problems of stime allocation for the various curricular offerings. The reading program,

the multicultural components of the early childhood program, and the numerous interruptions
due to testing evidently do not interfere with the inclusion of elementary: stience at this

one school. The school populations are slightly different, but the time schedgles are !
basically the same. It would geaom, then, that other schooIs should be able to follow this

lead. . o ’ : ,

Mathematics and Social Science

NHathematics at the elementary level varieb from school to school. Some schools use
packaged programs such as the C.D.A. (Curriculum Development Assoclates), while others rely
primarily on work problems on dittoed sheets. A large number of teachers prefer to "scram-
ble and choose' thosé materials they think would be most beneficial for thelr students. As
a consequence, unless the teacher has a few years-pf experience, ‘a good amount of time)is.
spent hunting for appropriate materials for the students. ' .

o - 0.
- From 'the state level, testing ia required of all students. In some cases tegting of
the students {s performed two and three times a year, particularly at the fourth, fiftH,
and sixth grade level, and this again is very time consuming:

> 9 .

The grudeits have to be prepared before the test, well in advance. None

of the gchools want to come out with low eécores. Low ecores would mean

that we have not been dozng our job (Teacher's menent 1977).

The pressure for high score attainment is real in the W.C.S.D. The schools {in our sample
reflected this pressure; yet there was little, if anything, the teachers could do to elim~
inate this undue pressure for higher scores that would indicate high achievement in mathe-

matics.
Dol : . } 14
Yet achievement -1is not high; at least, not consistently so. Of the three main ethnic

groups in the W.C.S.b., the.Chicanos are the ethni¢ group that exemplifies the loss of math-
) emgtics achievement. By the end of the sixth grade, the Chicano group 1s reading almost
two years behind grade. level .and {s over one year behind -grade level in mathematics.
Whether this ls due primarily to language difficulty 18 not known, but there 18 some evi~
dence that indicates part of the problem ) -

. . . Just arrtved from Mexico. We have him git over there because nc one

can understand him. He hasn't learmed to speak English yet. MWhen he gets to

the point where he can understand English, we will start him on math and

gome of the other areds . . . (Teacher's Comment, 1977),

While rvafiation exists from school to school in mathematics 1n$cruetion, the situation
“for -social studies is even more pronounced. In social studies there appears to be no com-
monality of subject matter content utflized in any of the schools, The materials used vary
with every teacher. When asked about this particular area, most teachers responded -that
this 1s one area that 1s dealt with only tangentially. They are not concerned with this
“area of sclence per ‘se because thedr concern {s more with reading, writing, spelling, arith-
metic, and art.
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‘ SCHOQL WITHOUT SCHOOLS: COLUMBUS,
3 4 OHIO'S EDUCATIONAL RESPONSE TQ
. THE ENERGY CRISIS OF 1977

instruction, using the newsgpaper school supplement (Classroom Extra), contacting teachers

by telephone, and going on field trips. Elementary teachers found their small group con-
. tacts to be quite productive. Teachers workiqg with small groups of children in places
outside the school discovered they were becoming better acquainted with thelr children and
were teaching more material than would have been possible in the regular classroom. This R
was so because of the smallhgroups of students teacherg had formed. This was much different
from the large group instruction most engaged in during the regular program. Some sgaid
their small group contacts were more successful than their one day’in school contact. One’
first grade teacher found that two children who she thought were possible retentions had
made SO0 much progress during School Without Schools as a result of small group work and.
parental helE that they would probably not be retalned this year.

.

N

Transporting one's own materials or borrowing those in a host school were a particular
problem that the elementary teachers faced during School Without Schools. One teacher said
she had to haul three boxes of materials into the. schodl Just to teach readding, spelling,

X ' and'méyh. Organizing for the one day in school and organizing all the material for the out-
of-school assignments.was found by many'glementary school teachers to be a formidable task.

Subject areas being emphasized by classroom teachers at the elementary Tevel during
School Without Schools were reading, spelling, and mathematics. Teachers reported that
they had been requésted by central adminifitrators to concentrate on these basic skill areas.
Some history ahd socilal studieS'topics were 'being taught, but there was very.little attem=
tion given td science. : :

T e :

The science curriculum, especlally at ‘the elementary level, was revealed to be weak
in both the School Without Schools Program and the regular school program. Science is a
little-taught subject by many teachers at the elementary level.

E
'

elementary level who did teach science maiply followed a textbook. A

er said she had attended grade level sclence workshops for Columbus
teachers and® vbeen given all the science supplies she needed. She gaid all teachers had
the opportunt®¥¥o attend these workshops. The obvious infertnce was that teachers could
g&t assistance to teach science; but that for.whatever reasons, they resisted and did not
use such assistance. Reasons given for™ not teaching science in the fegular or School With-
out Schools Programs at the elementary level were: dislike of the textbook, dislike of a
textbook approach, lack of equipment, lack of knowledge to teach science, lack of time, : é,
the need to share textbooks, and the fact that science was graded every other six weeks.
The generality of these yeasons cannot be judged, but it 1s suggested that they could be
pursued as hypotheses concerning why there seems to be so lii;gg sclence being taught in
the elementary grades of the Columbus Public Schools. Other an sclence-related field
trips, few teachers planned science lessons for their classes. One teacher ‘took her class
to her home to learn how to care for and feéd horses. Another teacher related that she had

-had the children play a-.science game patterned after a Columbus terevision program called
"In the Know," in which students from two schools compete by demonstrating their knowledge
of various topics. This teacher's questions for her "In the Know' game were based on an
"out of school" sclence assignment. ' :

The ugde of field trips was highly variable both in terms of teachers' employment of .
them and in terms of the purposes for which they were used. Reasons given by teachers for
‘taking field trips were: to supplement a social studies or science lesson that had been
taught before school’ closed, to extend science concepts, to enrich children's experiences,
and to serve as motivation for discussion when school resumed. For example, one. gixth
grade teacher with a predominantly black class did not meet with her children for instruction
outside school; but she did take small groups of students to the Center of Science and.In-
dustry, the Ohio State School for the Blind, the Black .Cultural Center, the Lincoln LeVeque
Tower, and the TGI Friday, a mod, restaurant in Columbus, for enrichment exper iences. Some

,

n
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. ' - i + SCIENCE IN THE SCHOOLS OF AN
. e A . EASTERN MIDDLE SEABOARD CITY
. C T - - : by Jacquetta Hill-Burnett °
. He'e not a bad boy, cmd his family doea care. I think the three of them just got o
- -into aometh‘l.ng . y[ T told him I was . aorry it had happened, too, and I i

was glad about the apo‘ gy,,but I could only accept it if he offered in front of.

the whole class, beoauw in a vay he had insulted ,them, too. So he did do that
‘and I g accepted .the ’apo}ogy It i8 8o hard, though! They aren't .bad . b
childr ' .. . . o
In the junio.r high scho the salient issue was minstreaming not 8o mucix random mix-.
- *1ing of lbilities, but: th insfreaming of youngsters with behavioral - problams, "juvenile ,

delinquencs as they yefe sometimes referred to. This was no: small concern. Children
‘were being returned b the schools, -and to che same classrooms, by* “the court. A federal
court dedree assured thesé children th; right to re-enter chose clgpsrooms, Following
this legal mandate of the courts,.the teachers of one of the junior high schools submitted
a petitidn to the teachers' union to initiate a '"class action suit" on’ their behalf.

hl

- ” /
The” stress ran deep. One day I entered the teachers' lounge with Ms. Odom“during her

fregypefiod: I saw an ghder man with close-cropped hair sitting at the end of.athe table -
" ner¥%ously smoking a cigarette. He held his head with one hand, 'stroking back ‘across his

Jhair from time to time as if to relieve it of pain. Whe introduced to me as Mr, Thomas,

math teacher, he asked 1f I were there to introduce a new curriculum. I said "o, not

‘this time." I was there to find out what was happening now .in science teaching and what

teachers thought of it, good and bad. He said: .

You get kids and they don't kriow what. they should know to do the work. Since they
ean't do the work, they act up. They don't want kide to call 'em dumb, 8o they
act up to cover up the fact they can't do the work. <4 - They can't gubtract and
'multiply. They know theory and gets but can't aubtract. . .  .New math seems 'to
have dome that; the paper says high school grade can't even redd!

Q.; Do you want to go all thé)ay backf’ ) : ' ' , ‘
Mr, T.: No, no‘t aZZ the way, but some. . -511', I éot a headache just looking

at thw pehool this morming. . A kid’ amdto me. . .pardon me. . .he said to

me, "Kiss, my age!" Teachere have no mghMymore, ‘only kids. (He rubbed .

hig achzng head and drew deep draga Sfront hw czgarette ) Kids are all mized up

nov. o ,

~
v

Q.: Ie it the g8ize of the classea? _ . o L
5!7‘ T.: No, ‘size ien't it. You can have fifty who want to learn and atill - .

have a good cldss. We're rot allowed to grow kide homogéneously. You'll ~
havey kide in a grade who- can do the work, but some who are two or three

grades behind in reading; you have to 7,nd1v1.dual1,za or growp. You can't

teach otherwise. But you're just a security guard. (Then). . .Come to my TN
second period class. I'll show you what good kide cam dd.

50 . : . : . A ‘ : °
9 - PARENTS .
¢ ' . . . . -, - 5
?encs I found have strong sympathy and sypport, for teachers in. this matter. {44 * k-“ ,‘
t:he erid of an interview with one parent, 1 quo@ed from the petition being co posed the .

junior high achogl teachers 1 the sthool her-children attended.

- S

*> The tedchers of Rooaebelt Junwr High School request a class getion suit-to - o o
s protect the righte of our sepious students. The quality of education has

« been gevere eroded by dbe behamﬁor of a few students who make life migerable '

j The nbige, the commotion in the halle greated by clase

: dtatmctauatudenta ﬁ'om then' wor& Teachera are being vprbaZZJ

- R i .o - N
oL ; . - C//\ . w1
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L : VORTEX AS HARBINGER
' by Gordon Hoke

=

w@

- . Cx . )

‘7&Althghgh attempts were fiade to visit a large number of classrooms throughout the

cluster of study sites, few recorded interviews were conducted with instructors other than
-those in social studies, Instead, I;dgdc arrangements for local teachers of mathematics
and.physical science to hold exchanges with members of our site study team. We had an ¢
opportunity to execute a comprehensive visitation in Vortex, and it seemed wise to capital

ize on this good fortune." Our interit, though, met opposition from the weather: we lost

one-day of the site study period to "the effects of one of the worst storms to Btrike [this]
area. in many years." It was a fitting climax, for Pennsylv&nia'wab?QngJof the states hard- ¢
est ‘hit by the severé winter of 1976~77. . w

L

A pfir of'"mini-portfﬁyaL§";are included in this report. They build on the féundation
..outlined above and feature the‘é&égs‘of secondary physics and remedial mathematics in the

_— primary and elementaty grades.5 ;i

. - THREE PRINCIPAL QUESTIONS

.o :
EA R *
r i

"The total CSSE project has three principal questions to answer," wrote Bob Stake in
October 1976. The trio included: s

.~

R w5 : " ) B
& Question No. 1 - "What 1s the status of precollege science teaching and learri-
. " ing today?" . “~ : ’
>, ‘o . ¢ ) : a
-Question No. 2 - "What are the conceptualizations of science held by - -achers and - -
students?" N - C. ‘

Question No. 3 - mﬂh;t happeqings.in school and comquhicy are affecting tne sci~
ence curriculum?" ‘ _ g

an

[ . g

. b *
estoffered by Vortex'teachers, administrators;, students, "and parents® should be inter-

preted against the background sketched below’
2 : : Sk : R NS
S b C e A
In Dedember 1950, the.superintendent prepared awaochment entitled Proposed Curriculum
Changes and Revisions for the Board of School Directors. It stressed: v »
) ' . o . 2k ’
. Seience education which only a few y'ea.re Zg%%.'largely optional ald ‘integrated
" in the lower grades has now become a major responsibility of fthe school. . . .
Todayy if the teacher is'to meet her respongibility she must/ help the children,.
. ™h ways appropriate to their maturity, to ?ﬂérstand causal/ relatj0nships and .-y -
o systematic approackes to the observation o) phenomena. Moreover, even the young _—
% child mugt bec more- informed about the Lace of science and ‘technology as

major factors iw modern life. . “\gf
. A decade &gxer, Bié-succgssor—-hho se
as 4 teacher a Administrator--wrote:

M v o, . ' . V ‘:g, . & . ae _\‘. ;
It has been, frequently stated that t?e,primary Juneti schools, is the * . T\
. cultivation of the mind, eepecially‘.‘ae redards the ba i&mental.' skills. . . . : !
o ’ vt » .
» i o, ‘

. ) . ) '
. . . N o

~ ) .

Y : - ) . 5. .. , _ ‘
. "Tw6/;f our team 'members were mathématics professorsy at the& local university. Both ? -
were natives of the‘area and well acquainted with its scheold. 1Ip truth, they were part

* " af the Vortex p"fami.ly." , . v R .

’ 0 ' ' " - 4

o / . e E . ) e b
Y B

ERIC

Aruitoxt provided by Eic:



Sample Pagé e :'

ol . 7] .
S . . o A = 19: . e .
S . - 19:43 % CSSE Case Study xg»
. » CASE STUDIES IN SCIENCE EDUCATION-:
IR ' . .. BOSTON by Rob Ha'lker e .
: . I .. N . » ’
wrifes on the board: "Cc;nclulion. ’ Air Is a11 around."’ ) o ’ v -
Alr 1is all around and occupies space. ('Those are.the key words, " Dnvid co-ntl-) .
The drinking glase contains air. (”1'm going tokdo something different’ th}l senutcr. I'm
going to collect in your notebooks, and those who take the nates will get ctedit fo? doing .
it:/) The water pushes against the air, but &: t enter unless -the drinking glass 1is held- L
. lt an nngle to per’it lou‘of t.he air to escape. N S . . -
i E R VA T N :

B o
&  David next delonntraus

'hﬁscxperiunc vhich isxto flost ‘a cotk on water -nd
then prua it qnder ulter uith a

.« - "Right," sayse ‘Daind "The pressure of air presses it down Air qooupua spaoe. -
. Air has veight.. Xf IR, the glass, air escapes and .the cork will riee. I'm L
going to put the answiiifmt on the board v ' Co- -

He writes: '"Conclusion.’ Air 1s a substance .('Just like ‘solide’and liquids’). Air 1s
a real gubstance a;yd takes up gpace just as do liquide and solids.. The air pteuel dowrr on
the cork, forcing it down. Since the drinking- glass is f\rﬂv of air, rio water can get in un\-'
legs we first let some air eacape.” /gn _lfeldn ft out loud aqd waits for 'Ehewclnu to ur.ite i;

down . - s .
8 N T . : {t 4..- C
: You may think these are t 8 you knew all aZong ‘the aaya) but I want you o . - e s
\/ to get used to- puttzna it n inothis form. Let me give you a word of - S
‘ advice. I'm going to be gtving. you some notc(‘ eack day; if you mies a class, . - » >
make sure you maRka up on the notes. You won't always be ‘ablg tg.cateh up on i ° :
thc e.:pcnunta but mke sure you get the notes.. ... : For holilerk, I want ‘~og
- to find out what gases oompoae a volwm of dry” au-. P e
. With ten -1nutn of :hw 1eslon left, he begin- ‘c class dilcuuioﬁv - ‘53’." Lt
e R .
* herd dose owd aﬁmoaphera bcg-m"" - . 1 ,
o Q. T, B N
At tr-c gro . , ¥ &
"Whera doaa it end? How high? (pause) Is a thouaand miles too muah?" ' : . ; f\
. "No." § ‘ o~ 4 ' ' S K
s > L]

o8

in the firet thu-ty to fifty-five miles. Has anyone ever &
tain?"

N
"Agtually it's neaver 'ﬁ?‘;wuaand miles. But most of it ;2

{Some yeges) , . N L
"Iy 90/2:5 olimb a mowntain, or go to Denver, you know that thé air’ ‘gete
thinmmer. Denver is at 6000 feét, and that high the air is thinner than {t
18 Here near sea. Lavcl. ‘So moat of the air ie tw a thin layer arownd

world, and tt's that layez- that e t weather. Can you gtve me a def-_ g

inition of the 1 JU
) -"Eart af.mocphcrc. g . ) s"ﬂ—"’ -
"Rmrrbcz- tha dafzw I gave . you tha/f't?et wak?" _ 2 ‘ o / - ‘ . .
/He urite. on the board: '"The great, o‘genn “of af? that extexgda t an:ia'g:f miles above )

the-surface: of the earth and grndullly thine into outer space."

- | O R
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Departhents.. 16:6; 19:26
Dese gation/segregab

Demonstrations rB 16; 1 26, 60 62,64, 69

2:17,22; 3: 62; 4: 30; 6:14,16,22,23;.
P 24(25 8:8,9,11; 9:7,18;23; 10:9;
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7,10,11; 9:&,5,9,11,13,21; 10:8;
Evaluation of teachers and administrators
1:1,6, 22/29 38,39,40,76, l%? 121; 2:5;
7~ 93 96 112,113; 4:7; 5:2,12,13;

38; 717,31, 35 36; 8: 6 9 1

1: 16 17 19:14

programs 19:25
12:10,28; 13:33; 17:13

e '12:19,20; 15:4; 19:24

Expectations | 16: 8 .-
Expectations, diversge B.1,15—18
Expectations of teachers 16:2

Experienc
Facts 1
18:27
Facte in
18:27
Failure,
80,95

FederAI f
17:8,

‘ Fegeral g

1:40,
7 71:4,5,

/ 11141‘
/,Eﬁderal requirements B:4,14,15
Feminism
" Field tri

5:7;

11:15,

Film 16
Financial

89,11
Financial

Follow Th
Forgettin
Formal Op
Fouf-H
Frustrat

16 26"

Functiona
Funding
General e

. Geography

Geometry

e of drudents 15:1-8,34

0;

11:35-37 °

10 13,

2:36; 13:24,25,27-29,32,33,59,60;

,80,81

science teaching 12:9; 13:?,10;

agédemic 1:11,48,53,60,62,67,75,
,97,104; 2:6,8; 4:9,10,41; 8:9
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Hands on (see also Inquiry teaching)
2:9,16,17,22; 4:8,9,24,36,37,48,49,51,
52,55; 5:4; 6:20,25,30; 7:10,24,25

Health 12:1,45

Heterogeneous community . 12:32; 18:30

Hierarchies of learning 1:32,33,36,69,90;

2:10,11; 9:5; 11:16; Li4g.35,36; 19:3 ‘ ’

High school (see Secondary school)

High school geography project 13:29

History 16:9,11

History, American 12:37,38,39

History (see Social scienceé courses)

History of scienge  12:10 -

Hobson vs. Hansen 14:14 -

Homework  1:14,63,65,94,118; 3:21,91,92; /
4:12-14,23,30-35,45; 6:25; 7:13,14,30;
8:4,5,7,10,11; 15:15; 17:15-18

Home economics 19:3 '

N

LtA
=
s
[



Q

ERIC

Aruitoxt provided by Eic:

-

/)
éi -
Homogeneous community
Hygiene 12:45
Individual differences 15:34; 18:95
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Laboratories 1:42,60,82,84~87; 2:6,7,15,22;
J3:52,53,67; 4:6,12,15,19; 5:12; 6: 14 16,
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Politics 'ﬁd the schools' B:3,4,6; 1:3,10,

123; 2:2;>8:8,26,110; 4:1,2; 5:10,12,
14,15; 6:3,4, aa 8:3,4;.9:1,5,24,25,26;
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Principals, responses to questionnaire
18:18,31-34,44,46-54,66,

1875

12:20,21; 13:4;
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11:3,21-23 41145, 19 1z . Science, as value~free *.12: 25,26
Role perceptions of parents B:11, 12 ,18; Science as work 12:7, 8,9 ‘
1:10,13,14; 2:2; 3:104; 4:8 »9, 29 41 ’ Science clubs and science fairs: 1:28,82;
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¢ GENERAL EXECUTIVE SUMMARY , - R

U This study is one of three funded py the National Science Foundation
bin jne summer, of 1976 to assess practices in pre-college education ana.to
provide baseline information on needs so that the Foundation can targetﬁ»
its future programs in science, mathematics, and social science edncation'
"to meet documented national concerns. One of the studies, the National
Survey of Science Education Curriculum Usage, conducted by Research
Triangle Institute, used questionnaires to obtain information on such
Ctopics as course’ offerings, curriculum materials usage, equipnent and
facilities, instructional techniques and inservice education. The second;
Case Studies in Science.Education, condncted by staff at the University
of Illinois, involved a series of in- depth investigations of current

conceptualizatlons, practices, and problems having impact on sciencehhk\g\\\
t ' »

education.

P

The third study is the one summarized here, a review and analysis

of the literature related to the status of (1) existing practices in

. - ]
schools and in teacher education for, the period 1955 through 1975, and

Y (2) needs assessment efforts that havé’focusedIOn local and national i

concerns. It was conducted by the Center for étfence and Mathematics
Education at .The Ohio State University and the Social Science Educacion
Consortium, Inc., Boulder. An ~archival search of the literature was

conducted using such data bases as ERIC, reports to federal educational

agencies, Dissertation Abstracts International, Education Index, state

department of education reports, summary data from governmental and

-~ >

professional studies, pyofessional journals and scholarly works, snmmary

data from various accrediting agencies, and other available documents.

N

‘ -Ij:)




The literature wasfsearchéd'and reviewed following'parallei SCraFegiés
for the two areas of practices and needs. Qofh descriptive literature on
existing practices aﬁ&ﬁﬁgefresearch/evaluation literature on effectiveness

~'and efficiency of pféctices &ere included. Documents of particular signifi-
cance were sought on completed needs assessment efforts to deteémine both
goals and progress. The compiled literature was‘analyzed, evaluated, ang
summarized. These summaries are status reports of trends or patterns in

the preparation of teacherss, teachiné pract}ces, facilities, curriculum
inaten;als, achieveﬁéqg,énd attitudes of stu;ents, and needé expressed
dufing the period as they were reflected in the literature. The outcome
of this péQject is three separate reports, synthesizing the findings gﬁ
from the literature for science education, mathematics education and
social scien;e education, respectively. '

Some summary *highlights from each of the reports are presented along

with page numbers for the section in the appropriate report from which

-

each statement was drafm. ~
A
Highlights from the Science Education Report d
® Enrollments have been increasing but are beginning to (7) ,

decline, with elementary enrollments declining earlier
than secondary. i

® The effect of enrollment change may be heightened by (7
emigration of students.

* ® Just as increasing enrollments had an impact on schools, 7
decreasing enrollments will impact on schools,
particularly financ{il;y\

® Staped objectivés for elementary school science have g (16)
":hanged significantly since 1955. .

)

3

° Objectiﬁes for secondary school appear to be in (21)
transition; the importance of science in the general
education program is receiving less emphasis.



® The percentage of students enrolled in science has - (21)
increased until 1973-74 and since has remained
relatively stable.

) Class.aizes havg'been reduced betw%én 1955 and 1975.

. QBO)
.® Perceived barriers to effective science teaching havei (30) &
not changed appreciably over the past 20 years.
® The individual classroom teacher is still the primary’ A(BG)

mode. of instruction in most classrooms. Less than 10%
of the schools have used innovative practices such as
modular scheduling, television, or computer’ assisted
instruction in any consistent manner.

® Since 1955 there has been an increase in student~ (34)
centered and hands-on instruction but a substafitial S
percentage of students are not involved with such R A
procedures. ’ ) \

® There are far more alternatives for instructipnal (34)

materials currencly than in 1955. Relatively few_ib
of these are designed for use in an articulated

program.
® The variables for effective teaching are generally (34)
" agreed upon and the most important, with the current v

mode of instruction, is the teacher.

® About 507, of the students take no science after (34)
grade ten. ’

@ State certification criteria still do not reflect *(43)
those proposed by professional associations in that
the professional organizations tall for an increase
in science content. :

o Over the years the guidelines proposed by professional (43)
organizations have broadened their focus from science
content. to include such things as interpersonal relations
and ability to deal with societal problems. Guidelines
-velated to content areas are the most likely to. be
implemented, however. :

® Preservice programs in science education reflect (50)
increased field experiences and, in general, .
increased time in the education component. . .

¥ :

® While NSF and OE did offer intensive institutes (70)

in the late 1960's and early 1970's, the maj rity
. of teachers currently teaching have not participated

in these, .




o The bulk of the science instruction for the secondary (70)
program is in the junior high school (nearly 502 of -
the students take no science after tenth grade) ; this
level has the teachers with the least adequate content
preparation, poorest facilities, and fewest Esftificatioé\
programs available.

e Even though more science is being taught -at the elementary (80)
level, elementary school teachers are most comfortable
when Science consultants are available. "
? Y
o AltLough secondary school science teachers are currently (80)
younger and better educated than in the 1950's, there ’
. 48 still a critical need for inservice education, both
as perceived by thg\teachers and as indicated by research.

"o The average tenure'for ‘téaching was about ef¥ght (89)
years in the late 1960's and early 1970's; it )
i8s cyrrently increasing. This has impllcations for L J
inservice education since it pears that the more .
recent graduates are those more likely to go back
fo_schqola N

o There is a-critical need for preservide and -inservice (96)
science education to be vIewed and dealt with as a
continuous program rather than as discrete entities

g+ handled by two different sets of people.

.
”

e Teachers are being impacted upon by the press for Y (105)
accountability, the back to basics movement and
. textbook controversies, but these are rarely the .
. kinds of issues dealt with in their pyeparation.
o The influence of state governme;Es on science (119)
education has increased markedly since 1955.-

] Therefis extreme variation in state control | (119)
and influence, but regional patterns do exist.

v

N
[ 4 Some examples of areas in which considerable state - (119)
control is exerted are schodl organization, school
curriculum, teacher certification and financial
support for schools, Science education has been

impacted both negatively and positively by state
influences. 4
. A\
® The percentage of Financial support for the schools (133)
// from federal and state sources has increased since
1955; the percentage of financial support from local
N lohrces has decreased since 1955.

) Federal support for science education has declined (133)
since the late 1960's.

N




‘ g ® Since state support tends to follow federal trends, (133)
state' support for science ?ducation has also declined

and is likely to ‘chntinue fo do so. \\
: @ The greatest single need faCing:education is an R (148)
N . improved program of financial support. . -
' . "
® There is increasing emphasis on basic skillsy (149)
kn edge of sclence is rarely considered basic. s

“dmportant and complex need {s for equal ‘ (151)

educat ional cpportunity.” -
\? ® Pressure for accountability hag increased . (152)

markedly within the past ten years. : .

® Science education is rarely included in state (152)
needs- statements, . When it is included, it
,- 1ncreasingly reffects concern for life gkills
and work skills.
® Nearly® all states have some form of. accountability (152)
or assessment procedure.

® The major objectives in. science education have (170)
not -changed markedly over the past 20 years. '
The emphasis is beginning to shift, however,
at the secondary school level.

e Continuing research in science teaching-learning (184)
is vitally needed. However, the results of that
research which has already been done needs to be
better communicated and applied.

Highlights from the Mathiematics Education Report *

@ Roles of federal agencies ®hanged as they -assumed (13)
varying degrees of responsiblity for the cost of
curriculum development and teacher retraining.

® Mn explosion was apparent in research as well as (13)
development efforts. ) '

e Concern was apparent for the mathematically able, (13)-
especially at the secondary level, and for the
.disadvantaged, especially at the elementary level.

® The self-contained classroom at the elementary (28)
level and the fixed-period schedule of the secondary
school remain the predominant organizationgl patterns.

"
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, As reflected in print, the content of 3chool methematiCSr (32)

curricula changed. The number and variety of courses
offered at the secondary level increased, but the'inclusion
of "new math" content in the elementary school may be
1llusory. ) ~ : Cw

.

. Knowledge of what goes on in schools is limlted;‘few ' (50)

studies have described- the actual classroom situation
Classrooms have changed little ovex the past 20‘years, B (50)
despite the innovations advocated. Predominant patterns
continue to be: instruction with total-class groups;

" tellZand-show followed by seatwork at the-elementary-

school level, and homework- lecture new-homework at the
secondary-school level.

It appears that ho one mode of instruction can be . ‘ (SQ)

considered best for mathematics, nor is there any
one organizational pattern which will increase
student achievement ifh mathematics.

Few variables consistently make a difference in v (50)
matheématics perfo#mance.

_The needs of the talentedz especially those in small’ (50)
schools, are ns« being well-served in the 1970's.

Standardized tests have assumed increasing importance, (78)
as has recognitlon that scores from tests are being
misused.

Attitudes toward mathematics are generally positive (84)
in the elementary school and appear to peak at
approximately.age 12. /

Socioeconomic factors appear, to account for much of (84)
the variance in mathematical achievement.

The textbbok is the primary determinant of mathematics (98)
curricula, and many teachers use no instructional
materials except textbook and chalkboard.

The amount of money devoted to mathematics instructibﬁﬁ (116)
is difficult to determine; 18% to 207 seems plausible

but cannot be verified from available data.

The amount of money spent per pupil has nof been found (116)
in most studiesg to be Significantly related to mathe-

matical achievement

The mathematical backgrdund. of, students compléfing (128)
preservice programs increased significantly.



' Leadership for in-service education at théd local (128)
school level can appreciably change its character ' -

and teachers' perception of {ts worth. ,

Competencq of teachers, when asSessed in terms ‘of - ! (128)

promoting mathematical growth of students, is )

apparently related to a complex interaction of

. factors , . 1

w
\

“The most 'significant trend in preservice teacher (128)
education is the move towaxd incorporating R
pre- student teaching field experiences. e

Many needs have been repeatedly stated during (l80)
the 20-year period.

e Discrepancy in the selection or ranking of goals (180)
is common

® Relatively little attention has been given in most | .(194)
states to documenting the history, status, or
needs of mathematics education.

® Where needs assessments specific to mathematics S (194)
have been conducted, both "knowledge of basic
skills' and ' applications of skills to real-~
life problems" have been high on the list of needs.

Discrepancy among concerned groups is apparent in (194)
the priorities assigned to mathematical goals.

® A comparison of data on computational skills indicated (199)
that these skills are not acquired on the basis of
initial instruction, but performance tends to
stabilize during Junior high school.

~ ® State progresa assessments vary greatly in scope’ , (209)
‘ of objectives, type of test, Y}and reporting v

Lk?procedures

® Content areas in which weaknesses have been identified (209)
by assessments are ones which have long been known to
:'be difficult fractions, division, and subtraction with
ﬁ regrouping Head the list. . .
® three sources of failure in the process of policy (518)
- formation for mathematics education are apparent: '
k4 (1) Educational policy is frequently determined
without collecting enough information to
_ allow the process to be rational. tr
(2) Educational policy is frequently constructed
without using information that ig readily
available.
(3) The point At which values enter into policy
formation and the effects of the differences-
“in the various groups’ concerned with the schools
are frequently not recognized in determining
priorities,.

7 A
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"o Amazingly, progress has’beed made without systematic (218)
- . information collection about existing practices.

‘@ Efficiency in promoting change is the real problem (218)
to .he faced. < '

Highlights from the Social Science Education Report

® Although there have been a number of studies examining . (12)
the state of social“studies. practices over the past
two decades, many aspects of practice remain unclear.

® The scope and sequence of the social studies curriculum (21)
has remained relatively stable in general outline ovér
the past 20-year period; there have been a few noticeable
shifts within that framework such as the infusion of
concepts and methodologies from' the scientifically
oriented social science disciplines. -
® Studies of use of various socfal studies classroom (48)
practices are limited; thosé that do exist indicate '
that, cpatrary 'to popular belief, the lecture
‘method may not have been so pervasive in the ¥950's
and 196D0's as has been claimed; 1@ sizeable proportion
of teachers employed multiple instructiqnal techniques.

° Aspects of curriculum materials most frequently analyzed = (80)
are their treatment of (a) social science content and '
methods, (b) specific concepts and themes' (such as
‘violence, communism; social change), and (c) minority
groups; most analysts conclude that there.are inadequacies’ . -
in treatment of the sacial sciences by textbooks.

b-TherGahppear to be major deficiencies in the .gocial (120)
aclience course work of social .studies teachers; there °
1s evidence of a slight’trend away from the dominance
of history and toward inclusion of more social science .

. courses in teacher training prOgrams,_however) no such (
. pattern is -apparent in state certification requirements. \\'

® Social studies educators have not been much interested (148)
in or affected by research; there is a lack of a
ﬁ—} cummulative research base in the field.
e Little or no research has focused on questions about (167)
about the relative merits of different kinds of
content in achieving the goals of the social studies.

[y
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® A-large proportion of the effectiveness (170)
' under the heading of reseggch pn instructional methods

: : and focuses on methods labeled “critical thinking,"

5 ' * "inquiry," and the like. Most of the researgh has

shown no significant differences between critical

thinking methods and the so-called traditiomal

methods; however, «nesses in design and in_

interpreting the r&#§qlts may be concealing real

differences in effectiveness.

L ® There has been little research oh the effect of curriculum (194)
materials and even less effort directed toward inter-
preting what ldittle research there is in this atea. T
Lo ' .
3 ® Research on the effects of various learner variables (198)
(such as student attitudes, interests, abilities,
)  and socioeconomic backgrounds) on learning in the
social sciences {s spotty. There have been a few
. research concdusions drawn with respect tdhhpw_
, " -children's developmental abilities affect learning,
but these have apparently not been put:into practice
. by ‘curriculum developers and teachers.

3

® No attempts have been made to draw.conclusions from (206)
the body of research surrounding the development of
, the '"new social sttudies" project materials.
® National achievement testing programs have produced ©(209)

trend data on social studies achievement at the

lower cognitive levels which indicate that students'
kpowledge of so-called basic information in the

social disciplines, particularly history, is declising.

' ® Assessment efforts in social studies and citizenship have (209)
produced results in a wider variety of areas, including
attitudinal putcomes of schooling; however, because
these are recent efforts, trend data are not yet

~available.

® The testing prbérams and assessments do not generally <g209)
attempt to tie test results to possible causal variables
in test-takers' backgrounds. .

® Cummulative research.ffhdings related to social studies (251)

- teacher education are few and suggest that, even though

' 8 variety of teacher training practices produce changes
in teacher behavior, student behavior is not affected
by changed teacher béhavior.

' ® Combining teacher training in academic content and (2515
instructional methods may hold the best promise for
affecting student outcomes .

-
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® Because the question of the purpéaes and boundaries of = (263)
the field of social studies remains unsettled, needs in
social studies education are difficult to pinpoint; all
manner of needs, including some contradictory orles,
~ ‘have beén claimed for the social studies.

® There is high agreement that academic freedom and the ° (263)
difficulties of dealing with controversial igsues in
the classroom pose a problem of ‘particularly strong
significance for social studies teachers. -

® During the 1960's, social scientists exercised a . (263)
. particularly strong influence on the social studies,
attempting to infuse more and better social science
content #nd methods into the curriculum.

® The influences of laypersons on the social studiesg has (263)
waxed and waned over the past two decades; there has been
no consistent pattern displayed in the demands of ‘the
laypersons over this time period.

‘o There are many different perceptions of what the character- (263)
istics of the "new social studiesg" are, although there
appears to be general agreement on seven "core" character-
igtics.
1 4
® At least ten different categories of criticisms have been (291)
" advanced against the "new soclal studies" over the past
decade.

® Some data on the impact of the "new social studies" jare (291)
available; these show that the materials have not been s
widely adopted by school systems, but they do not shed
light on other possible modes of influénce, such as
impact on the kinds of materials being developed by
commercial publishers.

Some Genéralizations from the Three Reports

® There havé\ﬁgg;/;;;/asséssments which dealt with the specific )
needs of any of the three discipline areas of science, mathematics,

or social science education. I

- ® Discrepancy in the identification of needs, the selection of goals,
and the ranking of goals is apparent. :

e Bmphasis on accountability has increased markedly over the past
ten years; nearly all states have some form of accountability or
assessment procedure, with the two procedures often intertwined.

<T":/I"'atterns of classroom organization h&ve remained relatively stable
over the past two decades. .
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® There 18 no one best mode of 1nstruct13n;’the individual classroom '
teacher is the center of instruction in most classrqoms.

® There was great expansion in curriéulum development aétivity during
the, past twenty years; activity peaked during the mid-to-late 1960's.

® Textbooks remain the predominant déterminants of curricula and
reflect the influence of state guidelines.

® Teachers currently have greater academic preparation than did those
of .twenty yearg$ ago; new approaches to inservice education are
needed to meet/ the needs of these teacheri.
. ® Research has fincreased markedly over,the past twenty years; however,
the results of research are not effectively translated into class-
room practice.

® An improved program for financial support of education rélated to
. priority-determined Programs, rather than the simple infusion of
more funds, is a critical need.

vt
-
J
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. EXECUTIVE SUMMARY: SCIENCE_EDUCATIO& 2

I. Introduction

The time period from 1955 to 1975,was unparalleled ‘in the degree
of activity in science education. Millions of dollars were devoted
to-the'c00perative involvement of scientists, educators, and learning

theorists in the development of science curriculum materials. Extensive

f

programs were conducted to upgrade and update the science content

background of teachers and to train them in the use of the new curricula.”

‘

The Elementary and Secondary Education Act initiated programs to
deal witﬁlspecial groups within the educational community. Concern for
the educational needs of students, especially the disadvantaged and the

deprived,aand for program effectiveness was specifically mandated by

!

this Act. -

~

The focﬁs.of this project was a status report on the impact of such

activity in curricuylum development, teacher education, instruction and needs

4

assessment. Specifically,-the purpose of this project was to:

1. review, analyze, and, summarize the appropriate
literature related t9 pre-college science
instruction, to sciefice teacher education,
and to needs assessment; and

2: identify trends and patterns in the preparation
of science teachers, teaching practices, curriculum
materials, and needs assessments in science education

during the period, 1955-1975.

13
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II. Methodology - .

-

Because this was an archival study, the procedures focused on

identifying, retrievihg,'and analyzing existing 1iterature rather than

(2
on generating new information. Major scurces of information included

»

the ERIC data baée, Education Index, Reader's Guide to Periodical

Literature, Dissertation Abstracts‘International, published books

and journals, federal agencies' files and collections, state department

-

of education archives, and reports fgom conferences and committees.
Selecfion of docu@ents for reVi?w was ba;ed upon 1) generalizability
of results based upon size of population, sampling iechniques, and

- methods of énalysis; (2) summari%ation of data or research reports
(e.g., reviews of research) ; (3)vimpor;ance or significance as indicated
by éublication in a refefeed Journal or as a committee report; and
(4) representativeneés of a type or kind of document (e.g., curriculum
guides). |

The report is organized around four major considerations:
I L . .
1. Existing Practices and Procedures in Schools~-~enrollment,
school organization, curricular and instructional
patterns, facilities and equipment.

277 Science Teacher Education--preservice education guide-
lines, certification, programs, and research; inservice
education certificdtion, programs and. practices, and
researchk science teaching today, curriculum reform,
supply and demand, professiofalism and responsibility,
pressures and politics, and implications for science
teaching. ‘

3. Controlling and Financing Education--control and
financing of schools; cost effectiveness of science
instruction. T i

4. Needs Assessment Efforts--general education needs and
science education- needs.

by
R)
i
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A section of thevrépdrt cdrrespondé tJ each of tﬁe ma jor areas. Within
a o i : \
each section summary statements are pr%sented %or the major sybsections
foIloy:d by the documentation from whiéh each was  derived. -A final |
: ]
section presents a summary and trends-cf neéds ané practices. Because

of space limitatjons and redundancy of ;nformatiod,'documgntation is

selective rather than an exhaustive lthing of ap§licab1e citations.
. I
+It should be noted that many of the doduments are from the last half

of the twenty-year period rather than jhe first h%pf. This stems partly

from the ephemeral nature of much of the literature but more importantly
from two other considerations. First, the emergen%e of results,

trends, and pat;erng is better reflécted in the mdﬁe recent literature
since these are not instantaﬁeous ap;af tions. Se ond the recent
‘literature indicates*the)exisfing conditions frd; which dec#sion makers
must determine factors affecting educatiopél policie%n If a historical

review is to assist science education; tTe policy iﬂplications of past
. . i

events must be considered for the future:
* :

*r

)

~ [}

III. Findings \

-~

Selected summafy statements are preéénted for each major section.
. " o !
The column of page numbers indicates the %ection in ‘the report from
which the findings were drawn?

Practices and Procedures

® Enrollments have been increasing but are beginning to G))
decline, with elementary enrcllments declining earlier e
than seccndary.

e The effect of enrollment change may be heightened by 7N
emigration of students.

® Just as inéreasing enrollments had an impact on schools, -~ (7)
decreasing enrollments will impact on schools, -
particularly financially.



f;g;atgdjobjectives for elementary school science have (16)
-~ not changed significantly since 1955. :

ojObjeAtiVes for ‘secondary school appear to be in (21)
\;%J}EQnsitipn; the importance of science in the general
’ education program is receiving less emphasisg, '

- * @ The peréentﬁge of scudents énrollgd in sc{éncexhas (21)
" 'Increased until 1973-74 and since has remained X
relatively stable. . ’

® Class sjzes have been reduced between 1955 and 1975, l(365 . }

i'Perceivgd barriers to effective sclence téaching‘have . (30)
not changed appreciably over the past gb years.

® The individual classroom teacher is still.the primary - (30)
mode of instruction in most classrooms. Less than 10% . Co
of. the schools have used innovative practices such as
modular scheduling, tel&vfgion, or computer assisted /

instruction in any cons

tent manner. ! i

® Since 1955 there has been an inerease in student- g (34)
centered and hands-on instruction but a substantial _
percentage of students are not involved with such
procedures. '

® There are far more alternatives for instructional ; ¢ (34)
materials currently than in 1955, Relatively few '
of these are designed for use in an articulated
‘program. o .o R

P

® The variables for effective teachinglare.generally . o (34)
agreed upon and the most important, with .the current )
-mode of instruction, is the teacher.
. T T oL v . . .
® About 50% of the students take ' science after Ly (34) .
.grade ten. ) - - L I : o

2

Science Teacher Education -

° State,cei;ifigatignvcritetia still do not pgflect (43) .
those proposed by professional associations in that
B the professional organizations call for an increase A

N

in gscience c¢ontent,. . U

A
LY M

' ! : . ' CaY .
® Over the years the guidelines proposed by professional (43
' organizations have broadened their focus from science : S
content to include such things as interpersonal relations ' :
and ability to deal with societal problems. Guidelines
related to content areas are the most likely to be
' implemented, however. t- . ;

" 1o~
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® Preservice programs in science education reflect : (50)'
. increased. field experiences and, in general,
\ " increased time in the eduycation component.

® While NSF and OE did offer intensive institutes (70)
in the late 1960's and early 1970's, the majority !
of teachers currently teaching have “not participated
in these.

»
[ .

e The bulk of the science instruction for the secondary (70)

program is in the junior high school (nearly 50% of

the students take no science after tenth grade); this
level has the teachers with the least adequate content
preparation, poorest facilities, and fewest certification

programs avallable, : v

4

- . ® Even though more science is being taught at the elementary (80)
level, elementary school teachers are most comfortable
when science consultants are available.

o Although secondary school science teachers are currently (80)
younger and better educated than ‘in the 1950's, there
is still a critical need, for inservice education, both
as perceived by the teachers and as indicated by research.

e The average tenure for teaching was about. efght ) (89)
years in the late 1960's and -early 1970's; it '
is currently increasing-. This has implications for
inservice education since it appears that the more
recent graduates are those more likely to go bactk
to school. :

e There is a critical need for preservice and inservice - (96)
science education to be viewed @and dealt with as a
gﬁﬂtinuous program rather than as discrete entities
andléd by two different sets of people.

e Teachers are being impacted upon by the press for -+ €105)
accountability, the back to basics movement and
textbook controversies, but these are rarely the
kinds of issues dealt with in their preparation.

Controlling and Financing Education '

e The influence of state governments on science (119)
gducation hasg increased markedly since 1955,

® There 1s extreme variation in state contr (119)
and influence, but regional patterns do exist.

17-12;
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Some examples of areas in which considerable state (119)
control 1is exerted are' schd®l organization, school

curriculum, teacher certification and financial °

suppotrt for schools. Science-edhcation has been

impacted both negatively and positively by state

influences.

The percentage of financial support for the sthools - (133)
from federal and state~gources has increased since

1955; the percentage of financial support from local *

sources has decreased since 1955,

. Federal support for sclence education has declined (133)

since the late 1960's.

Since‘state support tends to follow federal -trends, (133)
state support for sclence educatdon has dlso declined
and 1s likely to continue to do- so.

N

-

" Needs Assessment Efforts

N )

c e

The greateét~sing1e need facing education 1is an - + (148)
improved program of financial support. : '

There 1s increasing emphasis on basic skills; =~ (149)
knowledge of science is rarely considered basic.

An important and complex need is for equal © °(151)
dtional opportunity. '

Pressure for accountability has increased . (152)
markedly within the past ten years. i
- ;

Science education is rarely included- in state (152)
needs statements. When it 1s included, it
increasingly reflects concern for life skills
. and work skills, :

Nearly all states have some form of accountability -~ (152)
or assessment procedure. .

The major objettives dn science education have (170)
not changed markedly over the past 20 years.

The emphasis is beginning to shift, however,

at the secondary .school level.

Continuing research in science teaching~learning (184)
is vitally needed.. However, the results of that

research which has already been done needs to be

better communicated and applied. o o



EXECUTIVE SUMMARY: " MATHEMATICS EDUCATION

I. Introduction

R

B . ’
This historical study provides evidence on the status of mathematics

education in the 20-year period beginning in 1955, in order to ascertain
causes and effec:s of educatioﬁal policy formation. Since this time
period witne;sed dramatic attempts to reorient the mathematics curricu}um,
instructional practice, and teacher educqﬁion, the‘*f6£ess and outcomes
are traced in the hope that events of the past can be used to provide
‘guldance for making future decision-making more.fétional. -
The foilowing questions. are addressed:
(1) What 'were existing practices in mathematics education

for curriculum, instruction, teacher education, learner -

performance, and needs assessments?

(2) Was the information about practices used or ignored
in decision-making concerning policy in education?

II. The Researcﬁ'Approach : ] . ’

v

éince this is a historical study, the procedures focused on obtaining,"
searching, and analyzing the literature of the period.  New informatién
was not generatéa; rather, existing documents were collected and examined -
carefully. In particular, published articles, cCommittee reporfs, and
influential books were studied; pertinent‘documents from the ERIC data
base,’state educational archives, and other insti onal archives were
collected; and research treported in journals, monogrgphs, dissertations,
and other sources was c&nsidered. Documents were selected in terms of
(l)_éJidence of significance,_(Z) validity.and gene?%lizability of con~

clusions from déta, and (3) perception of the quality of the work.

Three major themes are treated:
15"
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(1) The schools -- organizational, instructional, and’
currig lar patterns; student characteristics,
g evaluation, materials, and costs.

(2) The teachers -- preservice and in-service edﬁcation,
background, competence, and behaviors.

(3) Needs assessments -- planning documents and assegs~

ment results at national and state levels.
i ) .

A section of the report corresponds to each of these themes. 'Summaries

’ highlight'major conclusions derived_from the historical record. A con-
. : T .
cluding section attempts to integrate major findings and to anticipatq

‘trends for the immediate future. The task of determining goals for future

activity in mathematics education exceeds the scope of this historical
. . . '
record, -although information is provided about the determination, imple-

‘

» o . _
"mentation, and rationality of educationil policy.

CITI. Findings ' X

. 4
Selected highlights from each section provide a brief summary.

The Schools. Evidence describing practices in mathematics<education

-

is presented, with an attempt to trace patterns and the mode of decision-

making for seven areas of concern.; For most areas, no discernible patterns
4 - 7

could be found; needs and the basis for decisions we%e only rérely‘docu—
mented. The fac£ors which influence practices are varied and complex;

change is not linear.

N

A. Overview, 1955—1§75 - ‘ ’ page 27
®The 20-year period witnessed: . Lo : —
e continding curriculum reform

5 eextensive federal funding, with federal polic Ancreasingly
. . affecting curriculum development ///”¥> )
echanging roles for federal agenéigs as they assumed va{ying'
degrees of responsibility for the cost of curriculum develop-
ment and teacher retraining . v
o »
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C. Cufriculum and Content

e

e an explosion in research as well as devel0pment efforts

@
- v !

. ~
~, ®concern for the mathematically able, especially at the- |

‘n . ‘ gsecondary level, and for the disadvantaged, esPecially Ex/
2 at the elementary ‘level *

v
“

eThe need for curriculum reform was generated by:

01955 - pﬁblic dissatisfaction with existing curricular

outcomes:’ concern from mathematicians and
o mathematics educators .
* 1965 -~ concern for the‘economicall§ and - educationally

sadvantaged; reassessment of the need for , :
mdthematical rigor

.

©1975 -~ patterns of declining achievement seores; - T
egpecially at the college-éntrance level; . S ry
pressures for accountability “ i
-~ ") ‘ !
B. .Organizational Patterns

. - page 31

OTheretappears to be no one organizational ‘pattern which will -

increase studentmaghievement in mathematics.
v

-~y
oThe self contained classroom at the elementary level and the

fixed~period schedule of the secondagy school remain the g
predominant organizational patterns.

) N page 48

O"New math' was not a single phéhomenon, but a two—decade series
“’“:f develdopments that evolved and- changed continously

01n1tially,~eurriculum reformwfocuaed on the college—bound
- student at the secondary-level, while most early elementary

projects developed supplemeptary materials. _Changes in
intent accompanied changinzﬂneeds.

S

o0As reflected in ptﬁnt, the content of school mathematics
curricula changed. The number and variety of courses offered
at the secondary level increased, but inclusion of ''new
math" content in the elementary school may be illusory.

9 Curriculum guidesivary in format an emphases, but have:little
variance ‘in content. Behaviorally gtated objectives dis-
tinguish many 1965-1975 guides from earlfer guides.

5

eEnrollment increased in secondary mathematics courses,
especially in advanced courses. A large percentage of

students have used materials from one or another of the
curriculum development projects.

. 2*1 (?f(_:



oEnro}}Pent patterns seem relatively stable in the 1970s,
-% . with dontinued small increases in advanced: courses and
in basic or remedial mathematics. .

&

. ) - , ’
»D.  What Goeg On in Classrooms page 76

»

.Knowledgé of what goes on in schools is liﬁited; few studies

' have described the actual sclassroom situation. However,
£ it appears that:

@ Approximately 20% of .the elementary-scheol day 1is
allocated to mathematics, with the number of =
minutes increaging as grade level increases. At
the secondary-school level, approxiﬁately'200~300(-
minutes per week are allocated-tq mathematics.

Ja=

@A large proportion of time is taken up by non-

*ﬁgj instructional activities; thus, how time 18
) used may be of "t'no& importance than how“much

time is available. " — '

®Classrooms have changed 1ittle over the pgé; 20 years, despite

= the innovations, advocated. Predominant patterns continue ,
W . to be: s .
o t _ .

eInstruction with total-class groups s .
’uQTell-and-show followed by seatwork at the elementary-
school level, and homework-lecture-new homework &t

the secondary-school level

’ . 2
L

. L T L s
®It appears that no one mode of ingtruction can be

.considered best. '

.Few vériables consistently make a difference in
« school performance

®Teachers frequently do’ not differentiate instruction,
They tend to gear instruction to skills already
achieved by their students.

. [}
®There is little evidence that self-paced pPrograms
for individualized instruction are éhy'more'effective
than "fraditional" instruction, but they cost much
more than traditional instruction costs.

oThe disadvantaged student can profit from special

“\\\ . attention, but such students differ individually
. more than as’'a group.

‘The needs of the talented are not béing well-gerved
in the 1970s. Enrichment programs are especially
needed for those in small schools. » E

1/3(.),/

v o
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. E.

'Evaluation of Achievement

‘ Student Characteristics

, OSex—related'differences,are not universal across the factors

*

QAdVanced Placement ‘serves the needs of those using .l
' mathematics better "than of those majoring in mathematics. )

‘ .page 83

oThe scope and role of evaluggion has been greatly‘expanded._»
~during the 20-year period. Evaluation information 1s now
"expected to provide guidance for programmatic decision.x

®Standardized tests have assumed increasing importance.’

Recognition that scores form tests are being misused has ) .
also increased. : _ : "

®The greatest change in testing has been the increasing use .

of bhi\?tive—or criterion—referenced tests.
OInstructihnal objeCtives and test items compare favorably

, on content involving computatVon, but not geometry,
measurement, and other.tOpics.

-

page 96 %
®The range of mathematics achievement scores increases as
grade level increases. .
@Attitudes toward mathematics are generally positive in the : -
elementary school and appear tqipeak at approximately age 12.
®While mathematics educators and teachers believe that attitudes .

toward mathematics are related to achievement in mathematics, o
there appears to be no meaningful or significant relationship
between the two. .

1 ey

related to mathematical ability differences in aptitude and T e
aChievement vary more with individuals than by sex.

‘@Girls and boys at the early elementary 1eve1 do not
differ significantly in mathematical achievement. In /
upper elementary and junior high school year, differences

" are not always apparent; when they do occur, they +likely
favor boys on high-level tasks and girls on computation.

ODk)conclusinns regarding sex differences can be reached

concerning secondary students; fewer girls take mathe- 5 .
matics, however. . - o

@ Socioeconomic factors appear to account for much of the RS
variance in mathematical achievement.

_L.?;:
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"G, Instructfonal Materials
eThe textbook is the primary determinant of mathematics curricula,

and many teachers use no insguctional materials except text-
book and chalkboard. oo

- page 114

@About half ‘the stasig have mandated textbook adoption lists,
with more listing mdltiple texts; however, a single text is
used in most classrooms. . > 4 '

P .

®Varlance across textbooks at the elementary level is largely in
terms of amount of space allgcated to a topic, approach, and

(desdgn. At the secondary level, wider variance 1s obvious as

- the type of course varies.

‘®Teachers tend to follow the textbook closely with regard to
content selection and sequencing, though components which they -
do not consider essential may be ignored.

eUse of manipulative materials decreases as grade level increases;
however, use of such materials appears to be effective at all age
levels and ‘with all types of students.

®Compuyters are used more widely in mathematics clasées than in
any other subject-matter field. T roblem solving mode is

most often used.

g . .

The hand+held calculator has the potential to change the curricylar

it focus on computation.

.Costs of Instruction ' page 127

OFor at least 15 years, education has been the largest item in
the -budgets of most state and local governments; the amount of
federal funding for education has increased dramatically.

oThe amount of money devoted to mathematics instruction is

difficult to determine; 18% to 20% seemﬂ plausible but.cannot
be verified from available data. : \\‘

®The amount of money spent per pupil has not been found in most
studies to be significantly related to mathematical achievement.

®Since 1968, increased emphasis has been placed on evaluation
of federally funded projécts. Evaluation from ‘outside reviewers

rarely indicates the degree of success that those involved in a
project declare.

-
——
i

I. The Teachers : page 128

; .

Dramatic changﬁs in the nature and quality of preservice and
anspired during the 20-year period.

in-service'educaﬁfon
A v
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eThe mathematical background of students completing pre-
service programs increased significantly. :

(\\J .Teachers-are achiring a second professional degree in
Ny greater percentages and at an earlier age than ever before.
eTeachers want in-service education and prefer that it
be related to prog- .mmatic and instructional needs, ‘
' and be neither purely mathematical nor purely methodological.
®Leadership for in-service education at the local school level
can apprecilably change its character and‘Eeachers perception
of its worth.

oResearch provides little supportive evidence that participation
‘in in-service edpcation improves the effectiveness of teachers.

QCOmpetence of teachers, when assessed in terms of promoting
mathematical growth of students, is anparently related to a
£ complex interaction of an assortmént of factors. Teachers'
mathematical background and attitudes do not account for a
substantial amount of the variance in their students' per- -
formance. .

eCompetency-based teacher education (CBTE) does not appear
to be a sigmificant factor of sustained impact on teacher
education programs.

eComputer 1iterac; and the background to use the computer
in teaching mathematics is not a component of certification
requirements in most states or in. the institutions that
train teachers.

®The most significanﬁ brend in preservice teacher education
is the move toward’ iﬁhdrporating pre—student teaching field
R

experiences. By
' <\

g ®There is a significant tfend toward including laboratdry
LA or activity learning emphases in both the mathematical and
T methodological phases of preservice elementary teacher-education.

®The teacher .shortage characteristic of the 1950s and 1960s
has given way to oversupply in the 1970s, but evidence suggests
that an undersupply of secondary teachers in particular may
occur in the near future.

J.. Needs Assessments

*e

Reflections of needs are evident in a variety of seources. Most

.
]

involve goals; this type is the one to which the term "needs assessment"

25
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is applied. The term 'progress. assessment" is used in referring to achieve—

-t

1.

2.

ment and other status test data. ‘ .

National Concerns ' page 193

Repeatedly discussed and cited are the need to:
eexamine mathematical goals in relation to societal
needs

®examine implications of technology
eestablish minimal competencies

Oincrease attention to applications, statistics and
probability, problem :80lving, 'the metric system, .
and basic mathematical skills

eprovide for individual needs, particularly of less-
able pupils and the talented . -

eimprove articulation of mathematics with othe;~g§bjects
and aéross grades - ‘

econduct research on the learning df mathematics, link
research and curriculum development and improve the

implement;?ion of research -

eimprove pfe- and in-service teacher education, to strengthen .
teacher competency both in knowledge of content and methods
of teaching g

edevelop better evaluation techniques i

improve cooperation. between mathematics educators in
universities and schools

®Discrepancy in the selection or ranking of goals -- between

educators and public, college personnel and classroom

teachers, students and teachers -- is common.

: . -

elncreasingly, federal and state legislation has been encroaching

on local control of schools P -
Needs Assessments in the States page 198

3
®Relatively little attention has been gi

in most states to
documenting the . history, status, or needs ¢

mathematics education.
eMathematics edﬁcatiou per se is seldom cited in state, goals;

it is most frequently one aspect of a "competency in basic skills"
goal.
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‘ eWhere needs assessments specific to mathematics have been

" conducted, both "knowledge of basic skills'" and "applications
of skills to real-life problems" have been high on the list
of needs. ' '

Oﬁiscrepancy among concerned groups 1s apparent in the priorities
assigned to mathematical goals. ‘ ~,
. . N\

3. 'Progress Assessment at the National Level page 208

eNational Assessment of Educational Progress (NAEP) data
indicate specific strengths and weaknesses, although the
real function OE/NAEP is to provide longitudinal information
on the status of mathematical achievement.

®A comparison of data on computational skills indicated that
these skills are not acquired on the basis of initial instruc-
tion, but performance tends to stabilize during junior high
school. : o

#College-entrance and some other standardized test scores ¢~
indicate declines in achievement across years, with more
. ‘extensive decreases for verbal than for mathematical portions
of the tests.

- 4, Progress Assessments in the States ' o page 217

®As of April 197f, eight states had minimal coﬁbetency legislation,
10 had state board of education rulings, and legislation was
pending in 10 states.

®As of June 1974, thirty states had some type of accountability
legislation. '

eState progress assessments vary greatly ‘in scope of objective:,
type of test, and reporting procedures. '

QCoﬂként areas in which weaknesses have been identified by

assessments are ones which have long been known to be difficult;
fractions, division, and subtraction with regrouping head the
list. T '

\ ”

1

V. Synthesis gnd ggpclusions

The purpose of the study is to describe the evidence that bears on

—

the rationality of making policy decisions in mathematics education. The
evidence shows-that progress and changé have resulted foyp federal inter-

vention. Some cPaim that the federal investment in mathematics education

~
~
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has been the vital margin in determining whether a change would be realized

- )

or not. We see little evidence that the future will be otherwise. Thus,

thorghtful.policy formulation at the federaiilevel is critical since it
guides the investment of dollars for mathematics education.
It is not sufficient simply to recommend increasing the magnitude of
the.investment in mathematics education to make desired changes. More
» money must be invested wisely in order to accomplish change expeditiously"
and efficiently in the areas ‘of greatest need in mathematics education.
4Recognition of deflciencies in. policy formation processes is an important
first step toward improving the payoff of the investmeht‘toward improving
the learning and the,teachiné of mathematics ih the schoois.
Three sources of failure in the process of policy formation for
mathematics education are app;}ent:

(1) Educational policy is frequently determined without
- collecting enough information to allow the process
to be rational.

(2) Educational policy is frequently constructed without

using information that is readily available.
’

(3) The point at which values enter into policy formation
and the effects of the differences in the values held
by various groups concerned with the schools are fre-
quently not recognized in determining priorities.

P

DOCumes}ed in the report are numerous examples of the first type
- !

of failure. Regarding practices in the schools:

eToo little is known about what happens in the typical
classroom.

eToo little 1is known about the extent to which teachers
differentiate instruction. ’

eToo little is known about the extent and nature of
teachers' use of instructional materials and tools.

\ :




! @The extent of teachers' dependence .on drill-and-
. : "~ practice teaching strategies in not known.

Regarding teacher education praqt&cés:

eData concerning supply and demand of secondary
mathematics teachers are only conjectural.

®Too little is known about the characteristics
of teachers not participating in in-service
activities. : :

®Too little is known about how much, what kind,
and when early field experience is best or how
it actually contributed, to helping the pros—
pective teacher become competent. .

)OThe characteristics of teachers that contribute
to the effective learning of mathematics by
students are neither well-described nor verified.

The sections on existing practices describe many other blank spots
in the'knowledge base for effective policy formation. A major difficulty
is that these missing segments are not used to define priorities for in-
formation collection or for deciding what research to support and fund.

Failures of the second type -- formulation of policy without using

!
available knowledge -- are also readily apparent. Often the collection
of informatfion confirms what has been known previously, Some aspects of
schools and schooling have an inherent stability and resistance to change.
The formulation of policy frequently has not recognized this reality, and
both energy and resources have been wasted in addressing the wrong concerns.

Shifts in interest and in funding levels in a vériety of ,areas in
‘mathematics education indicated shifting priorities. However, it often
appears that these shifts have been based on littlé?evidence about exist¥
ing practices. Needs assessments confirmed ex;;;fﬁg problems and issues

rather than being fadlike in character, is at stake.

The third. type of failure -- not recognizing the point at which the
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“values of various groups enter into policy forflation ~~ is similarly evident.

’
-~

Policy making was described in terms of operation at two levels, one in-
corporating professional Judgments based upon information and the other
that. is political %nd reactive to prevailing societal attitudes and values.

Change results only when there is significant agreement across the two’

levels. Needs assessments must systematically garner information not only

' relative/to the schools and their performance but also on the prevailing
societal ethos that is a necessary condition for acceptance and:’ support
. PO :

¢

. of change. Accurate and meaningful information must -also be disseminated
to developkbroad bases of support‘and to improve rational'deEision;making. -
@ TAe gaps betseen expectancies and priorities,of various groups need to be
narrowed.

Policy formulation at the federal level typicalIy has ignored exist-
ing practices in the schools except as mirrored in the disquietude%of
society. Information was collected after-the~fact of policy decision to
fonfirm the actions taken. The. amazing, significantr-conclusion indicated
by this study is that progress has been made without systematic information
collection about existinglpractices. Apparently, the societal/political
ethos is sensitive enough to the goals, aims, and objectives of education

to\provide substantial direction. Thus efficiency in promoting change is
the real problem to be faced. The inplication is that not only must appro-

- priate kinds of information concerning practice in the schools be collected:

sound application of this information must be made.

X
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_ £XECUTIVE SUMMARY: SOCIAL SCIENCE EDUCATION d

In the sbring of 1576, the Natjonal Science Foundation contracted
with the'Center for Science and Ma%hematics Educption (CSME) at The
Ohio State Univers%ty £01c0nduct a Su?@gf}ok the Titerature on needs and
pfactices in precollege science, matﬁematics, and social science education
for the period 1955 through 1972. The Center subcontracted.the social
science portion of the project to the Socia] Science Education Consortium

"(SSEC).

SSEC's task was 4@ identify, analyze, and summarize the Titerature

. produced between 1955 and 1975 concerning: '

1) the state of and trends in practices in precb]]ege'sgtial science
education;

2) the effectiveness qnd efficiency of practices in préco]]ege social

" ‘3cience education; and

: 395 the state of and trends in perceptions of needs in precollege social

science education.

‘The project was to take one year, from July 1976 through June 1977,

Procedures '

Four procedural questions loomed large during the project: -
1) whether to distinguish between social studies education and social
science education, aAd if so, how;

2) what»specific:topics,to consider within the broad three-point
odt{ine»giveh above; .
3) how to search the Titerature in order to identify all relevant

documents; and

~
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4) how to select specific documents for analysis or mention in the

report. _ : o ‘ D

-

Social Studies/Social Science. The definition of the field of social

" studies 'education has beeﬁ a central and continuing problem for the profession.
One.of the major questions within this jssue has been the estent to which
precollege sgciaiAstudies educatian should be governed by or 1imited to the
boundaries of the academic disciplines of the social sciences. (A lengthier
‘discussion of the nature of the definitional controversy may be found in the
early part of.Section:4.0$bf this report%) ’

Because this issue has been so iméortanfwin the field, it was decided
that this report musi ref]eg; the contrové;gy. Hencel)rather than 1imiting
.our review on]y'to the 1it ure dea]ing with socia]lstudies defined as
social séience education, e have taken é broad approach and dea]ti; h
social sfudies from multiple p%rspectives.

&

However, we have, where possible and appropriate, focused special atten- &

tion on literature dealing with the sccial science aspects of social studies
education. For instance, in Section 1.4, we have devoted extensive distussion

to studies of the treatment of social science content and methods ¥h social
b

studies.‘Curriculum materials. —_

Specific Topics. The detailed working outline fd? the report has gone

through numerous revisions in the course of the project. The rough outline -

deve]opedjgt the very beginning of the rpoject contained over 150 questions

%hat we thought miqght bg_&ﬁswered through our review of the literature. ,
Examples of questions i sﬁuded on this initial "wish list" of things we would .
1ike to find out were: *What afe representative social studies program objec-

tives? What is the relative emphasis on history and socjal science in the

curriculum? what.Qre the dominant instructional:strategies in use? Yhat sorts

Cgr ‘ \
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of "fads" hAve there been'in social studies over the }ears? How well tested
ére social/ studies materials prior to'pub1ication? What curriculum packages
are mdst commonly used? How well financed is social studies in compar1son to
other areas of the curr1cu1u&}’ What are typ1ca1 coxrse patterns for social
studies teacher training? What kinds of instructional methods are most
effective? Most efficient? flhat kinds of poeple have been most active in
making demands on the social studies'curricu1um7 What kinds of administrative
suprort and inservice training are typically provided by school districts for
\N@J studies teachers?

As we progressed throdgh the review, a number of these initial questions
were dropped on the grounds<that they were trivial or only-of tangential
interest. Others were dropped becausg there was not literature dealing with
them. (Sometimes these 1atter questiéns were, however, mentioned in the
report in order to point out the absence of information on significant
questions.) The major areas of concern that remained® intact throughout the
review and writing process were:

1) . social studi€s curriculum scope and sequence

2) social studies instr9ctiona1 methods.

3) social studies curriculum materials

'45 social s;udies»teacher education
Wle sought and found information on practices, effectiveness, and needs inia11
these areas.

Search Strategy. At the beginning of the project, a number of extensive,

systematﬂc seagches were conducted on severa] data bases. As/ the prof)ct

\\

proqrested and specific gaps within particular topics were i ent1f1ed h1gh1y

- focused, systematic searches were conducted as n%;ded. Also| as the project

progressed--and especially near the end of the p#bject—-1ess systematic means

"
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"were used to "pinch hit" where systematic searches had not ‘turned up documen-

’ tatﬁdn wé thought might be available. For instance, we would follow up

I r
L
references in footnotes or phone someone considered to be an expert on a
particular topic for suggestions of sources. ‘
Sk
The extensive, systematic searches consisted of the following:

1) Computér search of the ERIT data base (includes Resources in Edugcation

‘ S
and Current Index to Journals in Education) -~ =’

2) Computer search of Dissertation Abstracts
3) Computer search of Psychological Abstracts

T |
4)  Computer search of Sociological Abstracts )

. : {
5) Manual search of Education Index )
i . -

G)A/ﬁmnual search of all“comprehensive reviews of research in social

studies education

7} Manual search of all compilations of abstracts of dissertations in

social studies education

*

8) Manual search of the journal Social Education
For a coﬁp]ete list of the search terms used in the four computer
T .
searches, see the appendix at the end of this report, beaginning on page 538.

Education Index was sear¢hed under 411 terms beainning with the words "social

1]

studies. Since the comprehensive reviews, the dissertation compilations. and

Social Education focused specifically on social studies documents, all items

mentioned in them were considered relevant initially. (For a detailed listing

2
of the re!;ews and the compilations, please see the discussion of sources in

Section 2%6'0f this teport.)
The sﬁee%a]—focus, systemat;g.searches conducted as need arose during

the projec;xconsisted of both computer and manual searches of the ERIC dats

ba§ ; mahuai searches of -various handbooks, eégfciagggiis, zpd state-of-the-

art monographs; and manual searches of the SSEC's collection of curriculum
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materials and background couments in its Resource ahd Demonstration Center

and archives.

A total of 1,033 usable items were produced by the 1n1t1a1 extensive
cbmputer search of the ERIC data base. (Cu111ng of dup11cat1ons and irreleyant
items from the ‘initial printout reduced the origina] 1,677 to the 1,038 figure

.The computer search of Psychological Abstracts produced a total of 265 items.

of vihich 155 uere usable; of Soc1o]oq1ca1 Abstracts, 81 items, of which 15 were

Ausab]e; and of Dissertation Abstracts (which was searched only. from.1973, since

theﬂcompi]ations covered the previous period), 186, of which 85 were usable,
Exact numbers of citations from the comprehens1ve reviews and the d1ssertation
comp11at1ons are given in Section 2.2 of this report We did not keep trgck
of the numbers of items turned up in the more limited systematic searches and

the unsystematic searches. Although the exact size of the total boo1 of docu-

.

)

ments ‘identified cannot be determined, dut to overlap among data bases ‘and other

problems, we wou]d estimate that the total pool was four to five times the
numper of documents actually cited in the report; that is, the total pool
would be approximately 2,000 to 2,500 documents.

Selectionf of Documents for Inclusion. We “have attempted to indicate in

each section of the repert what types of documents were selected for mention
in that section and what guidelines were used in choosing those documents and
rejegting others. . . »

In stme sections, we have attempted to be exhaustive and mention all
pertinent documents. ?or instance, *in Section 1.4, we feTt this report‘an
-appropriate occasion for compiling as comp]@te a list as possible of a11 the
textbook content ana]yseé that had been dqﬁe in the last 20 years. In Section
2.0, we deemed it abso]ute]y necessary to include all comprehens1ve and

spec1a1 focus rev1ews of research in social stud1es eduation from the last
S i
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20 years And, in Section 4.0, it was considered 1mportant to 1dent1fy aiﬂ
/ of the studies of the impact of "new social studies" materials. There have
been so few studies of jmpact that,every 1itt1e bit of ihtoramtionravai1ab1e
‘becomes_important.

In other’sections; we have attempted to present only representative

4
~ documents. In most cases, this is due to the fact that there is simply too

much literature to discuss or even mention each document separately. This is

particularly true of the section on perceptions of needs in the social studies
-~

(Sch1on 3. O) -

N

One guideline that has been applied throughout this reoort is that the

documents mentioned must be accessib1e. Readers must be able to obtain copies
through a commercial ‘publisher, ERIC, or-some other ongoing agency. In;a few
cases we rxan across "fugitive" ddcuments that we put into ERIC; ERIC order
numbers (gD numbers) are given for these and the documents that were already

in ERIC in the entires in the rererenc‘t1lst at the end of th1s renort. In
a couple of cases, fugitive-documents that we wished ‘to use could not beyput

' ’ S I .
into ERMG; in those cases, we have noted in the entry in the reference list

«

how readers may obtain photoduplicaticns of the documents.

"Oroanization of This Report o ’ ~
This report is organized into four major sections. Section 1.0 describes

the literature. that surveys the state of actua1 pract1Ces in social stud1es

. education and changes ire those patt"‘ns over the 20-year period. This section

focuses on the "status" 1iterature, as distinguished from the "research"
: 4

* literature-that is, studﬁés attempting to discern relatjonships among variables.,

N
)
[N

Section 2.0 takés up these‘questfons of relationships, by examining research on

‘the effectiveness and efficiency of social studies practices. »Section'3.0 then

S | 36
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examines the problem of identifying needs‘in the social studies. And f1naJJQ;
'Sect1on 4 0 takes a Took at certain aspects of the "new social 5tud1es," .
whcih can,be considered the major trend or movement 1nf1uence1ng the field
during the‘1ast 20 years. More gpecific infziagtion on the contents of each
of these four major sections can be obtained from the detailed table of
contents provided for this repoft.f

In addition to the four major sections, there is a lengthy reference 1ist
containing full bibliographic information o; each document mentiqned in this

report. There is also an appendix at the end of the report descr1b1ng the -

search terms used in the computer searches. o ‘ - n

kY

Summary of Findinas ¥

g One hundred fifteen "5ummarx obseryations" have been 1isted af.varfohs
\;5oints‘throdghout this report. lIhese'comments are intended to present, in\
ca55u1e form; a description of what the literature on preco]]ege‘ggcial studies
EdUC§t10ﬂ'frdm 1955 to 1975 tells us. They are grouped at the end of each
majo; section or subsection of the report, immeQiate]y following the narrative
discuSsing and documenting them. The table of contents indicates the specific
pages on which thesé summary obSe%vations may be found. Some readers ﬁéy
W1Sh to read through the summary observations before (or instead of) reéading
the full report or specific sect1ons
Since 115v§ummary obsgrvat1ons, each of one sentence or mére, is still
alot of readfhg, we have'qttempted here ;o distill them further yet, in order
to give the reader a preview of what is contained in this review of 20 years
of soci31/§tudies Titerature. rThe‘paragraphs be Yow 5reSEnt the barest

essentials only, for, while we have gained conciseness by this introductory

h ]
summdary, we have lost a certain amount of preciseness. It is highly recommended w%‘
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that readers at )east examine the End~of-section summary observations in
addition to this brief overview of findings.

- . -

Summary of Literature on the STATE of Social Studies Practices

]

1) State of the Status Literature

‘iA]thOugh-there.have been a fair number of studies examintng the state of

social studies'practices at various timef during the 1ast two_decades, we
, do not obtain a very c1ear ﬁ‘cture of many aspects of pract1ce from these

studies. Probably the c1earest status picture available is that concerning
curriculum materJaTs;Anum°rous ana1yses of the content of materidls have
been done. we\have a 1ess clear p1cture of patterns of actua1 ¢lassroom
practice and how they may or may&not haye changed over the 20~year PEr10d

" And SUFVEySJOf the state of teacher education.pract1ces give-us ZEFY
]itt1e tnfonnation at all. | d

&
2) . Curriculum Content

u . . w

A]though the scope and sequence of the soc1a] stud:es CUrr1cu1um has
G rema1ned bas1ca11y stab1e 1n .general out]ine over the 20 year‘per’od from
1955 through 1975 there have beer a few noticeable sh1fts within that
.frameworh Pamt1cu]ar1y noticeable has been the infusion.of CQHCEPtS and
- methodo1og1es from the sc1ent1f1ca11y oriented soc1a1 sc1ence disciplines,

(See Section 1.2 .for a more deta11ed set of findings and documeﬂtﬂt’on )

hath |

" 3) jInstructnona1 Practices
| Stud1es of the extent of use of various kinds of. social studies C?BSS'OON
practices at various po1nts in time are rather limited. The StUdTes
that do exist indicéte that, contrary to popular be]ief, the lecture

method ma}'not have been nearly so pervasive in the fifties and Sixties

8 I8




as has.been claimed; a sizeable proportion of teachers emp]oyeJ'mu]tip1e

instructional techniques. Recent studies do not'?ndicate,clearly whether

patterns of instructional methods have changed as'a.reso1t of the “new. ”
| social studies" and other educational innovations. (See Section 1.3 forr

a more detailed set of findings and documentation.)

4)  Curriculum Materials

A substantial number of studies have ana]yzed social stud1es curr1cu1um
mater1a1s The aspects of thaterials that have been analyzed most <tequentﬂy
=3re (a) the1r treatnent og soc1a1 science. content and methods, (b) their
treatment of specific concepts and themes (such as commun1sm, v1o]ence
KR socna] change); and (c) the1r treatment of m1nor1ty groups Almost

without except1on,,ana1ysts of social science content and methods 1n
social stud1es curr1cu1um materials have conc]uded that there are

" “inadequacies in treatment of tgeroc1a1 sciences by textbooks. (See

¢
Section 1.4 for a more detailed set of findings and documentation).

- 5) - Teacher Educdtion ‘
" Most studies of the academic preparation\of social s:udies teachers'have
conc]uded that there are major def1c1enc1es 1n their. socna] ‘science .'Y
' coursework. (Studies c1ted in Sect1on 2,0, on effect1veness however;

Ca11 1nto quest1on the value of add1t1ona1 coursework in the Soc1a1

- e

%c1ences ) Surveys of course qurrements in teacher tra1n1ng 1nst1tutions

v

indicate a sliaht trend away ®com the dominance of history and tovard the
4
inclusion of more social science courses; however, no such pattern is

apparent in surveys of state certification requ1rements. (See Section
) ' &
1.5 for a more detajled set of findings and documentation.)

-
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Summarv of Literature on the EFFECTIVENESS of Social Studies Practices

1) State of Research:od éffectiveness ~
Soefal studies edocators,have not been very much 1nterestqd in or affected
by reseafch. Only recently has research in the field begun to b]ossom.
There are’many complaints about the'lack of a cumulative research base in
the field. (See\§ect1on 2.2 for a more detailed set of findings and
" documentation.) |

2) © Curriculum Content

Little or no emp{rical research has focused on qoestions»about the relative

“merits of different kinds of content tn aehieving the_goais of the social
studies. (See Section 2.3 for a more detailed set of findings and:
documentation.)v

3)  Instructional Methods ' , . : v

A large proportion of the effectiveness reseanch conddcted in the social
tudﬁes fa11s under the heading of research on instructional methods and
much of th1s focuses on.various methods labeled "critical th1nk1ng,"
"inquiry," and the like. Most of this research'shown no significant
\djfferences betWeen~eritica1 thinking methods and so—called traditional
methods, however, vieaknesses in research}jes1gn and weaknesses in’ b
'attempts at. 1nte§%retﬁng ex1st1ng‘research may well be hiding real
differences in effectiveness. Some telling results in regard to carefully
and nahrow]yvdefined‘techniquesﬁhave been obtained from research. (See

Section 2.4 for a more detdiled set of f1nd1ngs and documentat1on)

"r)'i . Curriculum Hater1als

There has not been a great deal of research on the effects of curriculum
materials and there has been even less effort directed toward intérpreting

what 1f1"e research there is in this area. "(See Section 2.5 for a more
deta11ed set of f1nd1ngs and documentat1on )
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5)

6)

v

Learner Variables

Research on the effects of various learner variables (such as student
attitudes, interests, abilities, and socioeconomic baekgrounds) on
learning in the social studies is rather spotty. There has been an
interest in how chi]dren's.developmental abilities affect 1eafning in
the social studies and a few researchers have been able to draw cohclu-

sions from this boqy of research; however, their f1nd1ngs have -apparently

“..not been put into practice by curr1cu1um developers and teachers, as yet.

(See’ Section 2.8 for a more detailed set of findings and documentation.)

"New Social Qtudies“

K

No attempts have been made to draw conc1us1ons from the body of research

surrounding the deve]opment of the "new social stud1es" project mater1a1s

)

(See Section 2.7 for documentation.)

s

Qutcomes of Schooling

National achievement testing programs have produced trend data on social
studies achievement at Tower cognitive Tevels. These data indicate that
students' knowledge of so-called basic inforﬁation in the social disci-’
plines, particularly historx,'is declining. National and state assess-
ments efforts in soeial studies and cizizenship have produced results in
a widerevarfetyCof areas, including attitudinal outcomes of schoo]ihg;
hovever,” because assessment efforts are recent deve]opments trend data

are not available here. The testing programs and assessments do not N

'denera11y attempt to tie test results to possible causal variables in

5 .
test-takers' backgrounds. However, a few studie€ have attempted to

make such 1inkages and have genera]]y found that gross variables, such

as number of ‘credit hours taken in social stud1es (See Section 2.8for__

~a more detailed set of findings and docgmentation.)
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ﬂg . Teacher Educatjon | |
Social studies teacher educat1on has become an important research 1nterest "
only within the last decade Cumulative f1nd1ngs in this area are few
and suggest that even though a variety of teacher training pract1ces

»
produce changes in teacher behav1or, student ‘behavior

S not affected by .
the changed teacher behavior. Combining teacher tra n1ng in academ1c
content and instructional methods may hold the best promise for affecting

student outcomes. (See Section 2.9 for a more detailed set of findings

and documentation.) Y

Summary of Literature on MEEDS in Social Studies éduca ion
_ ¥

:1) Definitign of Social Stud1es , . ‘ \\;
Because t\e guestion of the purposes and boundar1es of the field of
social studies remains unsettled, it is difficult to p{ngpjnt needs in
any precise sense. All manner of needs--including some.contradictory
ones--have been claimed for the social studies:

2) Ecadem1c Freedem

One of the few things on which social studxes educators seef to have been
able to agree is that academic freedom and the difficulties of dea11ng
» /V‘ with controversxa] issues in the c]assroom pose a prob]em of part1cu1ar1y -
J strong significance for social studies teachers,‘due to the 1nherent1y :_
"hot“ nature of the subject matter |

3)  Social Scientists' Perceptions of Needs

During the sixties, social scientists exercised a particularly strong
N
1nf1uence on the soc1a1 stud1es, attempt1nd to infuse more and better

..soc1a] sc1ence content. and methods into the curriculum,




4

;1aypersons have d1sp1ayed no cons1stent pattern from one. pEr1od to the

L_awsin's Perceptions of Needs S o ) . )
The "nfluence of laypersons (people who are neither social Scientists nor

professional social stud1es educators) on the soc1a1 studies has waxed

and waned over the 20- jear period from 1955 to 1975 and the demands of

v

next.

(See Section 3 0 for a more defailed set of findings and documentat1on for all

of the above conc]us1ons )

1)

2)

'
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. Summary of Literature on NEW SOCIAL STUDIES

¥

1

Character1st1cs of the "New Social Stu¢1es"‘

-There are many d1ffer1ng perceptions of what the character1st1cs of the

“new social studies" are, a]thoqgh at- 1east seven "core" charagter1stics
seem to be generally agreed upon. (For a list of thesegcharacteriStics

and documentation, see Section 4.0.)

Criticisms of the "New Social Studies"

At 1east ten different categor1es of criticisms have been advanced against
the "new. soc1a1 studies" over the last decade (For a 11st of these
categques and documentat1on, see Sect1on 4 0.)

Impact of the "New Social Studies"

Somé data on the impact of the "new so;%i] studies" are available. These
show that the national project mateira" have not been widely adopted by

school systems, t they do not shed light on other possible modes of

influence, such as iMpact on the kinds of materials being developed by

commerical publishers® . (See Section 4.0 for additional discussion and

docdmentation on impact.) B,
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